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SECTION 1

U.S. Highway 61 (Airline Highway) Crossing
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Live Load Calculations



Job: Mississippi River to Maurepas Swamp Project #: 10001801
Description: Airline Hwy Crossing Computed By: BCB Date: Jul-12 Page: of
Load Patterns for SAP Models Checked By: /‘)[?J Date: ?//3 Sheet: of

Load Pattern Name

Pattern Description

DEAD
L_surcharge
L_water_full

U_max

U_min

H_max

H_min
S_vert_const
S_lat_const
S_dry_unbal

S_vert_maxWT
S_lat_maxWT
S_vert_minWT
S_lat_minWT
T_HS20

Dead load of concrete structure

Construction surcharge load (250psf)

Internal pressures due to full culvert flow

Uplift due to maximum water table

Uplift due to minimum water table

Lateral load due to maximum water table

Lateral load due to minimum water table

Vertical load due to dry backfill soil during construction
Lateral load due to dry backfill soil during construction
Load due to uneven dry backfill soil during construction (5ft differential)
Vertical load due to soil with maximum water table
Lateral load due to soil with maximum water table
Vertical load due to soil with minimum water table
Lateral load due to soil with minimum water table

HS 20-44 truck load




URS

Job: Mississippi River to Maurepas Swamp Project #: 10001801
Description: Airline Hwy Crossing Computed By: BCB Date: Jul-12 Page: of
Load Patterns for SAP Models Checked By: i?B,) Date: %//3 Sheet: of
9' x 9' Culvert - Airline Hwy
LC # Description Load Patterns LC# Description Load Patterns
la DEAD 3a Maximum Water DEAD
Construction L_surcharge Outside and H_max
Condition S_lat_const Minimum Water U_max
S_vert_const Inside Without S_vert_maxWT
1b Uneven DEAD Live Load S_lat_maxWT
Construction L_surcharge 3a_t DEAD
Condition S_dry_unbal Maximum Water H_max
2a DEAD Outside and U_max
’ L_water_full Minimum Water S_vert_maxWT
Maximum Water N . A
. . H_max Inside With Live S_lat_maxWT
Inside and Outside lomax Load i L_ane
Without Live Load =%
utHve toa S_vert_maxwWT T_HS20_Case 3
S_lat_maxwT 3b DEAD
2a_t DEAD Minimum Water H_min
L_water_full Inside and Qutside U_min
. H_max Without Live Load S_vert_minWT
Maximum Water oy o s
] . U_max S_lat_minWT
Inside and Outside = ==
With Live Load S_vert_maxWT 3b_t DEAD
S_lat_maxWT H_min
Lane Minimum Water U_min
T_HS20_Case 3 Inside and Outside S_vert_minWT
2b . DEAD With Live Load S_lat_minWT
Maximum Water = o=
) L_water_full Lane
Inside and ;
- H_min T_HS20 _Case 3
Minimum Water U mi
Outside Without _m|r1
Live Load S_vert_minWT
S_lat_minWT
2b_t DEAD
Maximum Water L_.water.__full
R H_min
Inside and U"min
Minimum Water =0
) o S_vert_minWT
Outside With Live = pifeun
S_lat_minWT
Load iy
Lane
T_HS20_Case 3




Job: Mississippi River Introduction into Maurepas Swamp Project No. 10001801
Description: Airline Highway (US 61) Crossing Calc By: BCB 7/2012
51y M Barrel 9'x9’ Check By:

e The shallowest sections under roadway are 5.5’ below grade. Looking at the culvert
profile, the roadway is only a small portion of the entire profile. That being said, the total
average depth of culvert (5.75’) and shallowest depth of culvert under roadway (5.5°) will
not match exactly.

e At the surface, HS-20 loads are spread over a tire area of 10” x 20” and the trucks will
run perpendicular to the length of the culvert.

e HS-20 loads are 8 kips for the front axle & 32 kips for the back two axles.

® Asper AASHTO LRFD Bridge Design Specifications Section 3.6.1.2.6, “where depth of
fill is 2.0 ft. or greater, wheel loads may be considered to be uniformly distributed over a
rectangular area with sides equal to the dimensions of the tire contact area...and
increased by either 1.15 times the depth of fill in select granular backfill, or the depth of
the fill in all other cases.”

e The maximum load will be attained when the position of the wheels of two separate
trucks are located 4’ from each other, 2’ from the same lane line, according to AASTHO
3.6.1.3.1.

e All loads will be calculated on a per foot of length of culvert. Then all loads will be
multiplied by the pile spacing to determine total loads on each pile.

e With two lanes loaded simultaneously, a multiple presence factor of 1.0 will be used
according to AASHTO Table 3.6.1.1.2-1.
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OCTOBER 2003 LRFD BRIDGE DESIGN 12-24
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Figure 12.6.4 - Live Load Distribution



OCTOBER 2003 LRFD BRIDGE DESIGN 12-25
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Figure 12.6.4 - Live Load Distribution (cont.)

The Strength I load combinations are:

1. U=1.0:[1.25-DC+1.3-EV+0.65-EH+1.75-(LL+IM)+1.0- WA]
2. U=1.0:[0.9-DC +0.9-EV +1.35-EH]

3. U=1.0-[1.25-DC+1.3-EV +1.35-EH+1.75-(LL +IM)]

The Service I load combinations are:

1. U=1.0-[DC+EV+0.5-EH+(LL+IM)+WA]
2. U=1.0-[DC+EV +EH]

3. U=1.0-[DC+EV+EH+(LL+IM)]

One load case is considered for the Fatigue limit state:
1. U=0.75-(LL+IM) (range)
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Water & Soil Load Calculations (Under Roadway)



Job: Mississippi River to Maurepas Swamp Project #: 10001801
Description: Airline Hwy Crossing Computed By: BCB Date: Jul-12 Page: of
Load Patterns for SAP Models (@o&pY  Checked By: /?,KJ Date: 9//3 Sheet: of

Load Pattern Name

Pattern Description

DEAD
L_surcharge
L_water_full

U_max
U_min
H_max
H_min
S_vert_const
S_lat_const
S_dry_unbal
S_vert_maxwWT
S_lat_maxwWT
S_vert_minWT
S_lat_minWT
T_HS20

Dead load of concrete structure

Construction surcharge load (250psf)

Internal pressures due to full culvert flow

Uplift due to maximum water table

Uplift due to minimum water table

Lateral load due to maximum water table

Lateral load due to minimum water table

Vertical load due to dry backfill soil during construction
Lateral load due to dry backfill soil during construction
Load due to uneven dry backfill soil during construction (5ft differential)
Vertical load due to soil with maximum water table
Lateral load due to soil with maximum water table
Vertical load due to soil with minimum water table
Lateral load due to soil with minimum water table

HS 20-44 truck load




Job: Mississippi River to Maurepas Swamp Project #: 10001801
Description: Airline Hwy Crossing ) Computed By: BCB Date: Jul-12 Page: of
Load Patterns for SAP Models (kﬁhiﬂ Checked By: 4’&) Date: 7//3 Sheet: of
9' x 9' Culvert - Airline Hwy
LC # Description Load Patterns LC# Description Load Patterns
la DEAD 3a Maximum Water DEAD
Construction L_surcharge QOutside and H_max
Condition S_lat_const Minimum Water U_max
S_vert_const Inside Without S_vert_maxWT
1b Uneven DEAD Live Load S_lat_maxWT
Construction L_surcharge 3a_t DEAD
Condition S_dry_unbal Maximum Water H_max
2a DEAD Outside and U_max
. L_water_full Minimum Water S_vert_maxWT
Maximum Water ) o S .
A ) H_max Inside With Live S_lat_maxwWT
Inside and Outside U Load = L_
Without Live Load =max 2ne
S_vert_maxWT T_HS20_Case 3
S_lat_maxWT 3b DEAD
2a_t DEAD Minimum Water H_min
L_water_full Inside and Qutside U_min
: H_max Without Live Load S_vert_minWT
Maxmum,Weater meax ; lat ﬂminWT
Inside and Outside S r:c- maxWT ™ = D_EAD
With Live Load -vert_ = .
S_lat_maxWT H_min
Lane Minimum Water U_min
T_HS20_Case 3 Inside and OQutside S_vert_minWT
2b . DEAD With Live Load S_lat_minWT
Maximum Water —
. L_water_full Lane
INSICIE Eng " H_min T_HS20_Case 3
Minimum Water U_min = —3%€¢
Outside Without ==
. S_vert_minWT
Live Load = NS
S_lat_minWT
2b_t DEAD
Maximum Water L_water:_full
] H_min
Inside and U"min
Minimum Water S ver’? minWT
Outside With Live =gl
S_lat_minWT
Load =
Lane
T_HS20_Case 3




Job: Mississippi River to Maurepas Swamp Project #: 10001801
Description: Airline Hwy Crossing Computed By: BCB Date: Aug-12 Page: of
Load Calculations under Road Checked By: 2/7) Date: 7 //3 Sheet: of

9' x9' box from STA 111+69.25 to STA 115+80.75

* Average Soil height above culvert is 5.75 ft.
* Assuming that the maximum water table is at 5.0ft above culvert.

* Assume the minimum water table is approximately 18 feet below grade. 18 feet is chosen because it is slightly below
the bottom slab of the culvert and will need to be checked if the culvert were to ever run completely dry.

* internal Water Pressure: For image, see L_Water_Full.
Vuater=  62.4 pcf

Water Pressure = Yyaer ¥ h

Water depth in Pressure (psf)

Culvert(ft)
0 0
3 187.2
6 3744
9 561.6 * pressure on floor of 9' x 9' box
* Maximum Water Table Forces: For image, see H_Max and U_Max.

Yuater = 62.4 pcf
Water Pressure = Vyater ¥ h

Elevation | Water depth (ft) | Pressure (psf)
5.30 0.00 0.0
0.30 5.00 312.0 * pressure on roof of culvert
-0.10 5.40 336.7
-0.29 5.59 349.1
-9.50 14.80 923.5 * pressure on base slab
-9.88 15.18 946.9
-10.25 15.55 970.3
-11.00 16.30 1017.1 * uplift pressure on bottom of culvert

* Minimum Water Table Forces:
Vwater = 62.4 pcf
Water Pressure = Vaer © (depth - 17)

Elevation | Water depth (ft) | Pressure (psf)
5.30 0.00 0.0
0.30 5.00 0.0 * pressure on roof of culvert
-0.10 5.40 0.0
-0.29 5.59 0.0
-9.50 14.80 0.0 * pressure on base slab
-9.88 15.18 0.0
-10.25 15.55 0.0
-11.00 16.30 0.0 * uplift pressure on bottom of culvert



Job: Mississippi River to Maurepas Swamp Project #: 10001801
Description: Airline Hwy Crossing Computed By: BCB Date: Aug-12 Page: of
Load Calculations under Road Checked By: ££ ) Date: 9/43 Sheet: of
* External Dry Soil Pressure: Forimage, see S_Lat_Constand S_Dry_Unbal.
Vsoi,ay= 110 pcf
Qsurcharge = 250 psf (LL_Surcharge)
K= 0.8 Geotechnical Report
Lateral Soil Pressure = Ko * (Gsyrcharge * Voil, ary * h) EM 1110-2-2502, Eq 3-43
Soil depth Lateral Pressure
Elevation (ft) (psf)
0 200 Full Soil Column (S_Vert):
3.88 541.00 Vertical Soil Pressure, roof = y g 4, * h
4.25 574.00 = 632.5 psf
5.00 640.00
0.30 5.75 706.00
-0.10 6.15 740.83 Vertical Soil Pressure, base slab = Vsoil,dry * B
-0.29 6.34 758.25 = 1710.5 psf
-9.50 15.55 1568.40
-9.88 15.93 1601.40 5'Soil Column (S_Dry_Unbal):
-10.25 16.30 1634.40 Vertical Soil Pressure, base slab =y 4, * h
-11.00 17.05 1700.40 = 385.0 psf
* Soil Forces when water at Maximum Water Table: Forimage, see S_Lat_MaxWT.

Vsoil,ay= 110 pcf
Vsoil effective = 47.6 pcf
Ke= 08
Lateral Soil Pressure = Ko * [Veoil, ary * (N-hy + Vsoil, effective * ()]

Elevation Soil depth (ft) Pressure (psf)
6.05 0.00 0.0 Vertical Soil Pressure, roof = Yy effective * h
0.30 5.75 256.4 = 273.7 psf
-0.10 6.15 2715
-0.29 6.34 279.0 Vertical Soil Pressure, slab lip = Vi, effective * h
-9.50 15.55 629.6 = 740.2 psf
-9.88 15.93 643.9
-10.25 16.30 658.1
-11.00 17.05 686.7
* Soil Forces when water at Minimum Water Table: Forimage, see S_Lat_MinWT.

Vsoil, dy= 110 pcf
Ysoil, effective = 47.6 pCf

Ko= 0.8
Lateral Soil Pressure = Ko * [Vsoi, dry * Nw + Vsoi, effective * (h-hy)] EM 1110-2-2502, Eq 3-40
Elevation Soil depth (ft} Pressure (psf)

6.05 0.00 0.0 Vertical Soil Pressure, roof = v gry * h

0.30 5.75 506.0 = 632.5 psf
-0.10 6.15 540.8

-0.29 6.34 558.3

-9.50 15.55 1368.4

-9.88 15.93 1401.4 Vertical Soil Pressure, slab lip = Vi, effective * h
-10.25 16.30 14344 = 1710.5 psf
-11.00 17.05 1500.4




Water & Soil Load Calculations (Under Levee)



Job: Mississippi River to Maurepas Swamp Project #: 10001801
Description: Airline Hwy Crossing Computed By: BCB Date: Jul-12 Page: of
Load Patterns for SAP Models (ILEUEE) Checked By: ARJ Date: 7//3 Sheet: of

Load Pattern Name

Pattern Description

DEAD
L_surcharge
L_water_full

U_max
U_min
H_max
H_min

S_vert_const

Dead load of concrete structure
Construction surcharge load (250psf)
Internal pressures due to full culvert flow
Uplift due to maximum water table
Uplift due to minimum water table
Lateral load due to maximum water table
Lateral load due to minimum water table

Vertical load due to dry backfill soil during construction

S_lat_const Lateral load due to dry backfill soil during construction
S_dry_unbal Load due to uneven dry backfill soil during construction (5t differential)
S_vert_maxWT Vertical load due to soil with maximum water table
S_lat_maxWT Lateral load due to soil with maximum water table
S_vert_minWT Vertical load due to soil with minimum water table
S_lat_minWT Lateral load due to soil with minimum water table
T_HS20 HS 20-44 truck load
9' x 9' Culvert - Airline Hwy
LC # Description Load Patterns LC# Description Load Patterns
la DEAD 3a Maximum Water DEAD
Construction L_surcharge Outside and H_max
Condition S_lat_const Minimum Water U_max
S_vert_const Inside Without Live S_vert_maxWT
1b Uneven DEAD Load S_lat_maxWT
Construction L_surcharge 3b DEAD
Condition S_dry_unbal Minimum Water H_min
2a DEAD Inside and Outside U_min
) L_water full Without Live Load S_vert_minWT
Maximum Water = = e
. ) H_max S_lat_minWT
Inside and Outside U nax
Without Live Load =
S_vert_maxWT
S_lat_maxWT
ok Maximum Water DEAD
] L_water_full
Inside and = H mi;
Minimum Water U_min
Outside Without ik
Live Load S_vert_minWT
S_lat_minWT




Job: Mississippi River to Maurepas Swamp Project #: 10001801
Description: Airline Hwy Crossing Computed By: BCB Date: Aug-12 Page: of
Load Calculations under Levee CheckedBy:  PRJ Date: 5//3 Sheet: of

9" x 9" box from STA 111+69.25 to STA 115+80.75

* Soil height above culvert ranges from 6.7ft to 1.5ft, an equivalent height calculation yields h = 4 ft.
* Assuming that the maximum water table is at 5.00ft above culvert at EL. 5.30

* Assume the minimum water table is approximately 18 feet below grade. 18 feet is chosen because it is slightly below
the bottom slab of the culvert and will need to be checked if the culvert were to ever run completely dry.

* Internal Water Pressure:

Water depth in

VWater= 62'4 pCf
Water Pressure = Vyaer * h

Pressure (psf)

Culvert(ft)
0 0
3 187.2
6 374.4
9 561.6

* Maximum Water Table Forces:

* pressure on floor of 9' x 9' box

Vwater = 624 pcf
Water Pressure = Yyater * h

Pressure (psf)

Elevation | Water depth (ft)
5.30 0.00
0.30 5.00
-0.10 5.40
-0.29 5.59
-9.50 14.80
-9.88 15.18
-10.25 15.55
-11.00 16.30

* Minimum Water Table Forces:

0.0
312.0
336.7
349.1
923.5
946.9
970.3

10171

* pressure on roof of culvert

* pressure on base slab

* uplift pressure on bottom of culvert

Vwater = 62.4 pcf
Water Pressure = Yyaer ¥ (depth - 17)

Pressure (psf)

Elevation | Water depth (ft)

5.30 0.00

0.30 5.00

-0.10 5.40

-0.29 5.59

-9.50 14.80
-9.88 15.18
-10.25 15.55
-11.00 16.30

0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0

* pressure on roof of culvert

* pressure on base slab

* uplift pressure on bottom of culvert

Forimage, see L_Water_Full.

For image, see H_Max and U_Max.



Job: Mississippi River to Maurepas Swamp Project #: 10001801
Description: Airline Hwy Crossing Computed By: BCB Date: Aug-12 Page: of
Load Calcuiations under Levee Checked By: PR Date: 7//3 Sheet: of
* External Dry Soil Pressure: Forimage, see S_Lat_Const and S_Dry_Unbal.
Vsoil, dry = 110 pCf
Osurcharge = 250 psf (LL_Surcharge)
Ke= 0.8 Geotechnical Report
Lateral Soil Pressure = Ky * {GQsyrcharge + Vso, dry * D) EM 1110-2-2502, Eq 3-43
Soil depth Lateral Pressure
Elevation (ft) {psf)
0 200 Full Soil Column (S_Vert):
3.88 541.00 Vertical Soil Pressure, roof = y; 4o, * h
425 574.00 = 440 psf
5.00 640.00 /
0.30 4.00 552.00
-0.10 4.40 586.83 Vertical Soil Pressure, base slab = y ay*h
-0.29 4.59 604.25 = 1518.0 psf
-9.50 13.80 1414.40
-9.88 14.18 1447.40 5'Soil Column (S_Dry_Unbal):
-10.25 14.55 1480.40 Vertical Soil Pressure, base slab = y g 4, * h
-11.00 15.30 1546.40 = 385.0 psf
* Soil Forces when water at Maximum Water Table: Forimage, see S_Lat_MaxWT.

VYsoil, dry = 110 pCf
Vsoil, effective = 47.6 pCf
K= 08

Lateral Soil Pressure = KO & [Vsoil,drv * (h'hw) + Vsail, effective y (hw)]

Elevation Soil depth (ft) Pressure (psf)

4.30 0.00 0.0 Vertical Soil Pressure, roof = Vg, effective * h

0.30 4.00 152.3 = 190.4 psf
-0.10 4.40 167.4

-0.29 4.59 1749 Vertical Soil Pressure, slab lip = Vs, effective * D

-9.50 13.80 525.5 = 656.9 psf
-9.88 14.18 539.8
-10.25 14.55 554.1
-11.00 15.30 582.6

* Soil Forces when water at Minimum Water Table: Forimage, see S_Lat_MinWT.

Ysoil, dry = 110 pCf
Ysoil, effective = 47.6 pcf

Ke= 0.8
Lateral Soil Pressure = Ko * [Vsoil, ary * N * Vsoil, efrective * (h-hy)] EM 1110-2-2502, Eq 3-40
Elevation Soil depth (ft) Pressure (psf)

4.30 0.00 0.0 Vertical Soil Pressure, roof = Vs, 4ry * h

0.30 4.00 352.0 = 440.0 psf
-0.10 4.40 386.8

-0.29 4.59 404.3

-9.50 13.80 12144

-9.88 14.18 1247.4 Vertical Soil Pressure, slab lip = Vsoi, gy * h
-10.25 14.55 1280.4 = 1518.0 psf
-11.00 15.30 1346.4




1.4

SAP Model Overview & Load Input (Roadway &
Levee)
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TABLE: Case - Static 1- Load Assignments

1l

L RCTL T
Case LoadType LoadName
Text Text Text
DEAD Load pattern DEAD
Surcharge Load pattern L_surcharge
Vert Soil Load pattern S_vert
Lat Soil Surcharge  Load pattern S_lat_const
Unbal Constr. Load pattern S_dry_unbal
Lat Soil Max WT Load pattern S_lat_maxwWT
Lat Soil Min WT Load pattern S_lat_minWT
Full Flow Load pattern L_water_full
Max WT Load pattern H_max
Uplift (Max) Load pattern U_max
Lane Load pattern Lane

Truck Case 1
Truck Case 2
Truck Case 3

Load pattern
Load pattern
Load pattern

T_HS20_Case 1
T_HS20_Case 2
T_HS20_Case 3

1

1

1

1

1

1

i

1

1

1

1

1

1

1
Truck Case 4 Load pattern T_HS20_Case 4 1
la Load pattern DEAD 1
1a Load pattern L_surcharge 1
la Load pattern S_lat_const 1
1a Load pattern S_vert 1
1b Load pattern DEAD 1
1b Load pattern L_surcharge 1
1b Load pattern S_dry_unbal 1
2a Load pattern DEAD 1
2a Load pattern L_water_full 1
2a Load pattern H_max 1
2a Load pattern U_max 1
2a Load pattern S_lat_maxWT 1
2a Load pattern S_vert 1
2b Load pattern DEAD 1
2b Load pattern L_water_full 1
2b Load pattern S_lat_minWT 1
2b Load pattern S_vert 1
3a Load pattern DEAD 1
3a Load pattern H_max 1
3a Load pattern U_max 1
3a Load pattern S_lat_maxWT 1
3a Load pattern S_vert 1
3b Load pattern DEAD 1
3b Load pattern S_lat_minWT 1
3b Load pattern S_vert 1
2a_truck3 Load pattern DEAD 1
2a_truck3 Load pattern L_water_full 1
2a_truck3 Load pattern H_max 1
2a_truck3 Load pattern U_max 1
2a_truck3 Load pattern S_lat_maxWT 1
2a_truck3 Load pattern Lane 1
2a_truck3 Load pattern T_HS20_Case 3 1
2a_truck3 Load pattern S_vert 1

Case LoadType LoadName ' LoadSF
Text Text Text ' Unitless
2b_truck3  Load pattern = DEAD 1
2b_truck3 Load pattern  L_water_full 1
2b_truck3 Load pattern  S_lat_minWT 1
2b_truck3 Load pattern  Lane 1
2b_truck3 Load pattern  T_HS20_Case 3 1
2b_truck3 Load pattern S_vert 1
3a_truck3 Load pattern  DEAD 1
3a_truck3 Load pattern  H_max 1
3a_truck3 Load pattern  U_max 1
3a_truck3 Load pattern  S_lat_maxWT 1
3a_truck3 Load pattern  Lane 1
3a_truck3 Load pattern  T_HS20_Case 3 1
3a_truck3  Load pattern  S_vert 1
3b_truck3 Load pattern  DEAD 1
3b_truck3 Load pattern  S_lat_minWT 1
3b_truck3 Load pattern Lane 1
3b_truck3 Load pattern  T_HS20_Case 3 1
3b_truck3 Load pattern  S_vert 1
1a-LRFD Load pattern DEAD 1.25
1a-LRFD Load pattern L_surcharge 1.75
1a-LRFD Load pattern  S_lat_const 1.35
1a-LRFD Load pattern  S_vert 1.3
1b-LRFD Load pattern ~ DEAD 1.25
1b-LRFD Load pattern L_surcharge 1.75
1b-LRFD Load pattern S _dry_unbal 1.35
2a-LRFD Load pattern DEAD 1.25
2a-LRFD Load pattern  L_water_full 1
2a-LRFD Load pattern  H_max 1
2a-LRFD Load pattern U_max 1
2a-LRFD Load pattern  S_lat_maxWT 1.35
2a-LRFD Load pattern  S_vert 1.3
2b-LRFD Load pattern DEAD 1.25
2b-LRFD Load pattern  L_water_full 1
2b-LRFD Load pattern  S_lat_minWT 1.35
2b-LRFD Load pattern  S_vert 1.3
3a-LRFD Load pattern DEAD 1.25
3a-LRFD Load pattern  H_max 1
3a-LRFD Load pattern  U_max 1
3a-LRFD Load pattern  S_lat_maxWT 1.35
3a-LRFD Load pattern  S_vert 13
3b-LRFD Load pattern DEAD 1.25
3b-LRFD Load pattern  S_lat_minWT 1.35
3b-LRFD Load pattern  S_vert 1.3]




BLE: Case - Static1-Load Assignments
Case LoadType LoadName LoadSF
Text Text Text Unitless

2a_truck3-LRFD Load pattern DEAD 1.25
2a_truck3-LRFD Load pattern L_water_full 1
2a_truck3-LRFD Load pattern H_max 1
2a_truck3-LRFD Load pattern U_max 1
2a_truck3-LRFD Load pattern S_lat_maxWT 1.35
2a_truck3-LRFD Load pattern Lane 1.75
2a_truck3-LRFD Load pattern T_HS20_Case 3 1.75
2a_truck3-LRFD Load pattern S_vert 1.3
2b_truck3-LRFD Load pattern DEAD 1.25
2b_truck3-LRFD Load pattern L_water_full 1
2b_truck3-LRFD Load pattern S_lat_minWT 1.35
2b_truck3-LRFD Load pattern Lane 1.75
2b_truck3-LRFD Load pattern T_HS20_Case 3 175
2b_truck3-LRFD Load pattern S_vert 13
3a_truck3-LRFD Load pattern DEAD 1.25
3a_truck3-LRFD Load pattern H_max 1
3a_truck3-LRFD Load pattern U_max 1
3a_truck3-LRFD Load pattern S_lat_maxWT 1.35
3a_truck3-LRFD Load pattern Lane 1.75
3a_truck3-LRFD Load pattern T_HS20_Case 3 1.75
3a_truck3-LRFD Load pattern S_vert 1.3
3b_truck3-LRFD Load pattern DEAD 1.25
3b_truck3-LRFD Load pattern S_lat_minWT 1.35
3b_truck3-LRFD Load pattern Lane 1.75
3b_truck3-LRFD Load pattern T_HS20_Case 3 1.75
3b_truck3-LRFD Load pattern S_vert 1.3
2a_truckl Load pattern DEAD 1
2a_truckl Load pattern L_water_full 1
2a_truckl Load pattern H_max 1
2a_truckl Load pattern U_max 1
2a_truckl Load pattern S_lat_maxWT 1
2a_truckl Load pattern Lane 1
2a_truckl Load pattern T_HS20_Case 1 1
&_truckl Load pattern S=vert 1
2a_truck2 Load pattern DEAD 1
2a_truck2 Load pattern L_water_full 1
2a_truck2 Load pattern H_max 1
2a_truck2 Load pattern U_max 1
2a_truck2 Load pattern S_lat_maxWT 1
2a_truck2 Load pattern Lane 1
2a_truck2 Load pattern T_HS20_Case 2 3
2a_truck2 Load pattern S_vert 1
2a_truckd Load pattern DEAD 1
2a_truck4 Load pattern L_water_full 1
2a_truck4 Load pattern H_max 1
2a_truck4 Load pattern U_max 1
2a_trucka Load pattern S_lat_maxWT 1
2a_trucka Load pattern Lane 1
2a_truck4 Load pattern T_HS20_Case 4 1
2a_trucka Load pattern S_vert 1

Case LoadType LoadName LoadSF
Text Text Text Unitless
2b_truckl Load pattern DEAD 1
2b_truckl Load pattern  L_water_full 1
2b_truckl Load pattern  S_lat_minWT 1
2b_truckl Load pattern Lane 1
2b_truckl Load pattern  T_HS20_Case 1 1
2b_truckl Load pattern  S_vert 1
2b_truck2 Load pattern DEAD 1
2b_truck2  Load pattern L_water_full 1
2b_truck2 Load pattern  S_lat_minWT 1
2b_truck2 Load pattern Lane 1
2b_truck2  Load pattern  T_HS20_Case 2 1
2b_truck2  Load pattern  S_vert 1
2b_truck4d Load pattern DEAD 1
2b_truck4  Load pattern  L_water_full 1
2b_truck4 Load pattern  S_lat_minWT 1
2b_truck4 Load pattern Lane 1
2b_truck4 Load pattern  T_HS20_Case 4 1
2b_truck4 Load pattern S_vert 1
3a_truckl Load pattern DEAD 1
3a_truckl  Load pattern H_max 1
3a_truckl Load pattern U_max 1
3a_truckl Load pattern  S_lat_maxWT 1
3a_truckl Load pattern Lane 1
3a_truckl Load pattern  T_HS20 Casel 1
3a_truckl Load pattern  S_vert 1
.?I'truckz Load pattern DEAD 1
3a_truck2 Load pattern  H_max 1
3a_truck2 Load pattern U_max 1
3a_truck2 Load pattern  S_lat_maxWT 1
3a_truck2  Load pattern Lane 1
3a_truck2 Load pattern  T_HS20_Case 2 1
3a_truck2 Load pattern S_vert 1
3a_truck4d  Load pattern DEAD 1
3a_truck4  Load pattern H_max 1
3a_truck4  Load pattern U_max 1
3a_truckd Load pattern  S_lat_maxWT 1
3a_truck4 Load pattern  Lane 1
3a_truckd Load pattern  T_HS20_Case 4 1
3a_truckd Load pattern S_vert 1
3b_truckl Load pattern  DEAD 1
3b_truckl Load pattern  S_lat_minWT 1
3b_truckl Load pattern  Lane 1
3b_truckl Load pattern  T_HS20_Case 1 1
3b_truckl Load pattern  S_vert 1
3b_truck2 Load pattern DEAD 1
3b_truck2 Load pattern  S_lat_minWT 1
3b_truck2 Load pattern  Lane 1
3b_truck2 Load pattern  T_HS20_Case 2 1
3b_truck2 Load pattern  S_vert 1




nments | 0TI

Case LoadType LoadName LoadSF |

Text Text Text * Unitless
3a_truck2LRF Load pattern DEAD 1.25
3a_truck2LRF Load pattern  H_max 1
3a_truck2LRF Load pattern U_max 1
3a_truck2LRFLoad pattern  S_lat_maxWT 1.35
3a_truck2LRF Load pattern Lane 1.75
3a_truck2LRFLoad pattern ~ T_HS20_Case 2 1.75
3a_truck2LRFLoad pattern ~ S_vert 1.3
3a_truck4LRF Load pattern DEAD 1.25
3a_truck4LRF Load pattern H_max 1
3a_truck4LRF Load pattern U_max 1
3a_truck4LRFLoad pattern  S_lat_maxWT 1.35
3a_truck4LRFLoad pattern Lane 1.75
3a_truck4LRFLoad pattern ~ T_HS20_Case 4 1.75
3a_truck4LRFLoad pattern  S_vert 1.3
[3b_truckiLRfLoad pattern  DEAD 1.25
3b_trucklLRtLoad pattern  S_lat_minWT 1.35
3b_truckl1LRILoad pattern Lane 1.75
3b_trucklLRiLoad pattern ~ T_HS20_Case 1 1.75
3b_trucklLRiLoad pattern  S_vert 1.3
3b_truck2LRfLoad pattern DEAD 1.25
3b_truck2LRiLoad pattern  S_lat_minWT 1.35
3b_truck2LRI Load pattern Lane 1.75
3b_truck2LRILoad pattern ~ T_HS20_Case 2 1.75
3b_truck2LRfLoad pattern  S_vert 1.3
3_b_truck4LFll Load pattern DEAD 1.25
3b_truck4LRfLoad pattern  S_lat_minWT 1.35
3b_truck4LRiLoad pattern  Lane 1.75
3b_truck4LRfLoad pattern ~ T_HS20_Case 4 1.75
3b_truck4LRfLoad pattern  S_vert 1.3
Str-1-Truck 1 Load pattern DEAD 1.25
Str-1-Truck 1 Load pattern  S_vert 13
Str-1-Truck 1 Load pattern  S_lat_maxWT 0.9
Str-1-Truck 1 Load pattern  Lane 1.75
Str-1-Truck 1 Load pattern ~ T_HS20_Case 1 1.75
Str-1-Truck 1 Load pattern  L_water_full 1
Str-1-Truck 1 Load pattern ~ U_max 1
Str-1-Truck 1 Load pattern ~ H_max 1
Str-1-Truck 2 Load pattern DEAD 1.25
Str-1-Truck 2 Load pattern  S_vert 13
Str-1-Truck 2 Load pattern  S_lat_maxWT 0.9
Str-1-Truck 2 Load pattern  Lane 1.75
Str-1-Truck 2 Load pattern ~ T_HS20_Case 2 1.75
Str-1-Truck 2 Load pattern L_water_full 1
Str-1-Truck 2 Load pattern ~ H_max 1
Str-1-Truck 2 Load pattern ~ U_max 1
Str-1-Truck 3 Load pattern ~ DEAD 1.25
Str-1-Truck 3 Load pattern ~ S_vert 1.3
Str-1-Truck 3 Load pattern  S_lat_maxWT 0.9
Str-1-Truck 3 Load pattern Lane 1.75
Str-1-Truck 3 Load pattern T_HS20_Case 3 1.75
Str-1-Truck 3 Load pattern  L_water_full 1
Str-1-Truck 3 Load pattern  H_max 1
Str-1-Truck 3 Load pattern ~ U_max 1

Case LoadType LoadName LoadSF
Text Text Text ! Unitless
3b_truck4 Load pattern DEAD 1
3b_truck4 Load pattern S_lat_minWT 1
3b_truck4 Load pattern Lane 1
3b_truck4 Load pattern T_HS20_Case 4 1
3b_truck4 Load pattern S_vert 1
2a_truck1LRFD Load pattern DEAD 1.25
2a_trucklLRFD Load pattern L_water_full 1
2a_trucklLRFD Load pattern H_max 1
2a_truck1LRFD Load pattern U_max 1
2a_truck1LRFD Load pattern S_lat_maxWT 1.35
2a_trucklLRFD Load pattern Lane 1.75
2a_truck1LRFD Load pattern T_HS20_Case 1 1.75
2a_truck1LRFD Load pattern S_vert 13
2a_truck2LRFD Load pattern DEAD 1.25
2a_truck2LRFD Load pattern L_water_full q
2a_truck2LRFD Load pattern H_max 1
2a_truck2LRFD Load pattern U_max 1
2a_truck2LRFD Load pattern S_lat_maxWT 1.35
2a_truck2LRFD Load pattern Lane 1.75
2a_truck2LRFD Load pattern T_HS20_Case 2 1.75
2a_truck2LRFD Load pattern S_vert 13
2a_truck4LRFD Load pattern DEAD 1.25
2a_truck4LRFD Load pattern L_water_full 1
2a_truck4LRFD Load pattern H_max 1
2a_truck4LRFD Load pattern U_max 1
2a_truck4LRFD Load pattern S_lat_maxWT 1.35
2a_truck4LRFD Load pattern Lane 1.75
2a_truck4LRFD Load pattern T_HS20_Case 4 1.75
2a_truck4LRFD Load pattern S_vert 1.3
2_b_truck1LRFD Load pattern DEAD 1.25
2b_truck1LRFD Load pattern L_water_full 1
2b_trucklLRFD Load pattern S_lat_minWT 1.35
2b_truck1LRFD Load pattern Lane 1.75
2b_truck1LRFD Load pattern T_HS20_Case 1 1.75
2b_trucklLRFD Load pattern S_vert 1.3
2b_truck2LRFD Load pattern DEAD 1.25
2b_truck2LRFD Load pattern L_water_full 1
2b_truck2LRFD Load pattern S_lat_minWT 1.35
2b_truck2LRFD Load pattern Lane 1.75
2b_truck2LRFD Load pattern T_HS20_Case 2 1.75
2b_truck2LRFD Load pattern S_vert 1.3
2b_truck4LRFD Load pattern DEAD 1.25
2b_truck4LRFD Load pattern L_water_full 1
2b_truck4LRFD Load pattern S_lat_minWT 1.35
2b_truck4LRFD Load pattern Lane 1.75
2b_truck4LRFD Load pattern T_HS20_Case 4 1.75
2b_truck4LRFD Load pattern S_vert 1.3
3a_truck1LRFD Load pattern DEAD 1.25
3a_truckl1LRFD Load pattern H_max 1
3a_trucklLRFD Load pattern U_max 1
3a_truck1LRFD Load pattern S_lat_maxWT 1.35
3a_trucklLRFD Load pattern Lane 1.75
3a_trucklLRFD Load pattern T_HS20_Case 1 1.75
3a_truck1lLRFD Load pattern 1.3

S_vert




TABLE: Case - Static 1 - Load Asslgnme

I T

Case LoadType LoadName LoadSF
Text Text Text ¢ Unitless
Str-1-Truck 4 Load pattern DEAD 1.25
Str-1-Truck 4 Load pattern S_vert 1.3
Str-1-Truck 4 Load pattern S_lat_maxWT 0.9)
Str-1-Truck 4 Load pattern Lane 1.75
Str-1-Truck 4 Load pattern T_HS20_Case 4 1.75
Str-1-Truck 4 Load pattern L_water_full 1
Str-1-Truck 4 Load pattern H_max 1
Str-1-Truck 4 Load pattern U_max 1
Str-2 Load pattern DEAD 0.9
Str-2 Load pattern S_vert 0.9
Str-2 Load pattern S_lat_maxWT 0.9
Str-3-Truck 1 Load pattern DEAD 1.25
Str-3-Truck 1 Load pattern S_vert 13
Str-3-Truck 1 Load pattern S_lat_minwWT 1.35
Str-3-Truck 1 Load pattern Lane 1.75
Str-3-Truck 1 Load pattern T HS20_Case 1 1.75
Str-3-Truck 2 Load pattern_DTEAD - 1.25
Str-3-Truck 2 Load pattern S_vert 1.3
Str-3-Truck 2 Load pattern S_lat_minwT 1.35
Str-3-Truck 2 Load pattern Lane 1.75
Str-3-Truck 2 Load pattern T_HS20_Case 2 1.75
Str-3-Truck 3 Load pattern DEAD 1.25
Str-3-Truck 3 Load pattern S_vert 1.3
Str-3-Truck 3 Load pattern S_lat_minWT 1.35
Str-3-Truck 3 Load pattern Lane 1.75
Str-3-Truck 3 Load pattern T_HS20_Case 3 1.75
Str-3-Truck 4 Load pattern_D-EAD B 1.25
Str-3-Truck 4 Load pattern S_vert 1.3
Str-3-Truck 4 Load pattern S_lat_minWT 1.35
Str-3-Truck 4 Load pattern Lane 1.75
Str-3-Truck 4 Load pattern T_HS20_Case 4 1.75
Ser-1-Truck 1 Load pattern DEAD 1
Ser-1-Truck 1 Load pattern S_vert 1
Ser-1-Truck 1 Load pattern  S_lat_maxWT 1
Ser-1-Truck 1 Load pattern Lane 1
Ser-1-Truck 1 Load pattern T_HS20_Case 1 1
Ser-1-Truck 1 Load pattern L_water_full 1
Ser-1-Truck 1 Load pattern U_max 1
Ser-1-Truck 1 Load pattern H_max 1
Ser-1-Truck 2 Load pattern DEAD 1
Ser-1-Truck 2 Load pattern S_vert 1
Ser-1-Truck 2 Load pattern S_lat_maxWT 1
Ser-1-Truck 2 Load pattern Lane 1
Ser-1-Truck 2 Load pattern T_HS20_Case 2 1
Ser-1-Truck 2 Load pattern L_water_full 1
Ser-1-Truck 2 Load pattern U_max 1
Ser-1-Truck 2 Load pattern H_max 1

Case LoadType
Text Text

LoadName
Text

LoadSF
Unitless

Ser-1-Truck 3 Load pattern
Ser-1-Truck 3 Load pattern
Ser-1-Truck 3 Load pattern
Ser-1-Truck 3 Load pattern
Ser-1-Truck 3 Load pattern
Ser-1-Truck 3 Load pattern
Ser-1-Truck 3 Load pattern
Ser-1-Truck 3 Load pattern

DEAD

S_vert
S_lat_maxWT
Lane

T_HS20 _Case 3
L_water_full
U_max

H_max

Ser-1-Truck 4 Load pattern
Ser-1-Truck 4 Load pattern
Ser-1-Truck 4 Load pattern
Ser-1-Truck 4 Load pattern
Ser-1-Truck 4 Load pattern
Ser-1-Truck 4 Load pattern
Ser-1-Truck 4 Load pattern
Ser-1-Truck 4 Load pattern

DEAD

S_vert
S_lat_maxWT
Lane
T_HS20_Case 4
L_water_full
U_max

H_max

Ser-2 Load pattern
Ser-2 Load pattern
Ser-2 Load pattern

DEAD
S_vert
S_lat_maxWT

Ser-3-Truck 1 Load pattern
Ser-3-Truck 1 Load pattern
Ser-3-Truck 1Load pattern
Ser-3-Truck 1 Load pattern
Ser-3-Truck 1Load pattern

DEAD

S_vert
S_lat_minwT
Lane
T_HS20_Case 1

Ser-3-Truck 2 Load pattern
Ser-3-Truck 2 Load pattern
Ser-3-Truck 2 Load pattern
Ser-3-Truck 2 Load pattern
Ser-3-Truck 2 Load pattern

DEAD

S_vert

S_lat_ minWT
Lane
T_HS20_Case 2

Ser-3-Truck 3 Load pattern
Ser-3-Truck 3 Load pattern
Ser-3-Truck 3 Load pattern
Ser-3-Truck 3 Load pattern
Ser-3-Truck 3Load pattern

DEAD

S_vert
S_lat_minwT
Lane
T_HSEO:Case 3

Ser-3-Truck 4 Load pattern
Ser-3-Truck 4 Load pattern
Ser-3-Truck 4 Load pattern
Ser-3-Truck 4 Load pattern
Ser-3-Truck 4 Load pattern

DEAD

S_vert
S_lat_minWT
Lane
T_HS20_Case 4
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Fat-Truck 1 Load pattern
Fat-Truck 2 Load pattern
Fat-Truck 3 Load pattern
Fat-Truck 4 Load pattern

T_HS20_Case 1
T_HS20_Case 2
T_HS20_Case 3
T_HS20_Case 4

o
~J
vl

0.75
0.75
0.75




TABLE: Combination Definitions

ComboName
Text

LRFD-Comb w/truck
LRFD-Comb w/truck
LRFD-Comb w/truck
LRFD-Comb w/truck
LRFD-Comb w/truck
LRFD-Comb w/truck
LRFD-Comb w/truck
LRFD-Comb w/truck
LRFD-Comb w/truck
LRFD-Comb w/truck
LRFD-Comb w/truck
LRFD-Comb w/truck
LRFD-Comb w/truck
LRFD-Comb w/truck
LRFD-Comb w/truck
LRFD-Comb w/truck
LRFD-Comb w/truck
LRFD-Comb w/truck
LRFD-Comb NoTruck
LRFD-Comb NoTruck
LRFD-Comb NoTruck
LRFD-Comb NoTruck
LRFD-Comb NoTruck
LRFD-Comb NoTruck
Service Comb w/truck
Service Comb w/truck
Service Comb w/truck
Service Comb w/truck
Service Comb w/truck
Service Comb w/truck
Service Comb w/truck
Service Comb w/truck
Service Comb w/truck
Service Comb w/truck
Service Comb w/truck
Service Comb w/truck
Service Comb w/truck
Service Comb w/truck
Service Comb w/truck
Service Comb w/truck
Service Comb w/truck
Service Comb w/truck

: ComboType . AutoDesign

Text
Envelope

Envelope

Envelope

No

No

No

Yes/No

CaseType
Text
Linear Static
Linear Static
Linear Static
Linear Static
Linear Static
Linear Static
Linear Static
Linear Static
Linear Static
Linear Static
Linear Static
Linear Static
Linear Static
Linear Static
Linear Static
Linear Static
Linear Static
Linear Static
Linear Static
Linear Static
Linear Static
Linear Static
Linear Static
Linear Static
Linear Static
Linear Static
Linear Static
Linear Static
Linear Static
Linear Static
Linear Static
Linear Static
Linear Static
Linear Static
Linear Static
Linear Static
Linear Static
Linear Static
Linear Static
Linear Static
Linear Static
Linear Static

CaseName
Text

1a-LRFD
1b-LRFD
2a_truck3-LRFD
2b_truck3-LRFD
3a_truck3-LRFD
3b_truck3-LRFD
2a_truck1LRFD
2a_truck2LRFD
2a_truck4LRFD
2b_truck1LRFD
2b_truck2LRFD
2b_truck4LRFD
3a_trucklLRFD
3a_truck2LRFD
3a_truck4LRFD
3b_trucklLRFD
3b_truck2LRFD
3b_truck4LRFD
1a-LRFD
1b-LRFD
2a-LRFD
2b-LRFD
3a-LRFD
3b-LRFD
la
1b
2a_truck3
2b_truck3
3a_truck3
3b_truck3
2a_truckl
2a_truck2
2a_truck4
2b_truckl
2b_truck2
2b_truck4
3a_truckl
3a_truck2
3a_truck4
3b_truckl
3b_truck2
3b_truck4

By

ScaleFactor
Unitless
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TABLE: Combination Definitions

ComboName
4 Text

Service Comb No Truck
Service Comb No Truck
Service Comb No Truck
Service Comb No Truck
Service Comb No Truck
Service Comb No Truck
Strength 1

Strength 1

Strength 1

Strength 1

Strength 1

Strength 1

Strength 1

Strength 1

Strength 1

Service 1

Service 1

Service 1

Service 1

Service 1

. Service 1

Service 1
Service 1
Service 1
Fatigue
Fatigue
Fatigue
Fatigue

ComboType ;| AutoDe

Text
Envelope

Envelope

Envelope

Envelope

No

No

No

No

Yes/No

sign | CaseType

Text
Linear Static
Linear Static
Linear Static
Linear Static
Linear Static
Linear Static
Linear Static
Linear Static
Linear Static
Linear Static
Linear Static
Linear Static
Linear Static
Linear Static
Linear Static
Linear Static
Linear Static
Linear Static
Linear Static
Linear Static
Linear Static
Linear Static
Linear Static
Linear Static
Linear Static
Linear Static
Linear Static
Linear Static

g
AT TS L

CaseName

Text
la
1b
2a
2b
3a
3b
Str-1-Truck 1
Str-1-Truck 2
Str-1-Truck 3
Str-1-Truck 4
Str-2
Str-3-Truck 1
Str-3-Truck 2
Str-3-Truck 3
Str-3-Truck 4
Ser-1-Truck 1
Ser-1-Truck 2
Ser-1-Truck 3
Ser-1-Truck 4
Ser-2
Ser-3-Truck 1
Ser-3-Truck 2
Ser-3-Truck 3
Ser-3-Truck 4
Fat-Truck 1
Fat-Truck 2
Fat-Truck 3
Fat-Truck 4

-

Puise

. ScaleFactor

1
>

Unitless
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SAP Results (Roadway & Levee)



Joint
Text
Pile 1
Pile 1
Pile 1
Pile 1
Pile 1
Pile 1
Pile 1
Pile 1
Pile 1
Pile 1
Pile 1
Pile 1
Pile 1
Pile 1
Pile 1
Pile 1
Pile 1
Pile 1
Pile 1
Pile 1
Pile 1
Pile 1
Pile 1
Pile 1
Pile 1
Pile 1
Pile 1
Pile 1
Pile 1
Pile 1
Pile 1
Pile 1
Pile 1
Pile 1
Pile 1
Pile 1
Pile 1

OutputCase
Text
1a
1b
2a
2b
3a
3b
2a_truck3
2b_truck3
3a_truck3
3b_truck3
2a_truckl
2a_truck2
2a_truck4
2b_truckl
2b_truck2
2b_truck4
3a_truckl
3a_truck2
3a_truck4
3b_truckl
3b_truck2
3b_truck4
Ser-1-Truck 1
Ser-1-Truck 2
Ser-1-Truck 3
Ser-1-Truck 4
Ser-2
Ser-3-Truck 1
Ser-3-Truck 2
Ser-3-Truck 3
Ser-3-Truck 4
Service Comb w/truck
Service Comb w/truck
Service Comb No Truck
Service Comb No Truck
Service 1
Service 1

CaseType

Text
LinStatic
LinStatic
LinStatic
LinStatic
LinStatic
LinStatic
LinStatic
LinStatic
LinStatic
LinStatic
LinStatic
LinStatic
LinStatic
LinStatic
LinStatic
LinStatic
LinStatic
LinStatic
LinStatic
LinStatic
LinStatic
LinStatic
LinStatic
LinStatic
LinStatic
LinStatic
LinStatic
LinStatic
LinStatic
LinStatic
LinStatic
Combination
Combination
Combination
Combination
Combination
Combination

"StebType F1

Text Kip
-0.036
-0.301
-0.044
-0.005037
-0.07
-0.031
-0.042
-0.003433
-0.069
-0.03
-0.043
-0.042
-0.044
-0.004245
-0.00316
-0.005343
-0.07
-0.069
-0.071
-0.031
-0.03
-0.032
-0.043
-0.042
-0.042
-0.044
-0.017
-0.031
-0.03
-0.03
-0.032
Max -0.00316
Min -0.301
Max -0.005037
Min -0.301
Max -0.017
Min -0.044

F3
Kip
10.217
5.247
7.716
11.193
5.153
8.631
7.973
11.45
5.41
8.887
8.051
7.945
7.957
11.528
11.422
11.434
5.489
5.382
5.394
8.966
8.86
8.872
8.051
7.945
7.973
7.957
8.985
8.966
8.86
8.887
8.872
11.528
5.247
11.193
5.153
8.985
7.945



TABLE: Joint Reactions

Joint
Text
Pile 2
Pile 2
Pile 2
Pile 2
Pile 2
Pile 2
Pile 2
Pile 2
Pile 2
Pile 2
Pile 2
Pile 2
Pile 2
Pile 2
Pile 2
Pile 2
Pile 2
Pile 2
Pile 2
Pile 2
Pile 2
Pile 2
Pile 2
Pile 2
Pile 2
Pile 2
Pile 2
Pile 2
Pile 2
Pile 2
Pile 2
Pile 2
Pile 2
Pile 2
Pile 2
Pile 2
Pile 2

OutputCase
Text

1a

1b

2a

2b

3a

3b

2a_truck3
2b_truck3
3a_truck3
3b_truck3
2a_truckl
2a_truck2
2a_truck4
2b_truckl
2b_truck2
2b_truck4
3a_truckl
3a_truck2
3a_truck4
3b_truckl
3b_truck2
3b_truck4
Ser-1-Truck 1
Ser-1-Truck 2
Ser-1-Truck 3
Ser-1-Truck 4
Ser-2
Ser-3-Truck 1
Ser-3-Truck 2
Ser-3-Truck 3
Ser-3-Truck 4

Service Comb w/truck
Service Comb w/truck
Service Comb No Truck
Service Comb No Truck

Service 1
Service 1

CaseType SfépType
Text

Text
LinStatic
LinStatic
LinStatic
LinStatic
LinStatic
LinStatic
LinStatic
LinStatic
LinStatic
LinStatic
LinStatic
LinStatic
LinStatic
LinStatic
LinStatic
LinStatic
LinStatic
LinStatic
LinStatic
LinStatic
LinStatic
LinStatic
LinStatic
LinStatic
LinStatic
LinStatic
LinStatic
LinStatic
LinStatic
LinStatic
LinStatic
Combination
Combination
Combination
Combination
Combination
Combination

Max
Min
Max
Min
Max
Min

F1
Kip

-0.055
-0.304
-0.037
-0.033
-0.051
-0.048
-0.034

-0.03
-0.048
-0.045
-0.032
-0.036
-0.037
-0.029
-0.032
-0.034
-0.046

-0.05
-0.051
-0.043
-0.047
-0.048
-0.032
-0.036
-0.034
-0.037
-0.019
-0.043
-0.047
-0.045
-0.048
-0.029
-0.304
-0.033
-0.304
-0.019
-0.048

F3

13.788
7.024
9.219

16.523
3.942

11.246

10.334

17.638
5.057

12.361

10.436

10.002
9.694
17.74

17.306

16.998
5.159
4.725
4.417

12.463

12.029

11.721

10.436

10.002

10.334
9.694

10.835

12.463

12.029

12.361

11.721
17.74
4.417

16.523
3.942

12.463
9.694



OutputCase
Text
la
1b
2a
2b
3a
3b
2a_truck3
2b_truck3
3a_truck3
3b_truck3
2a_truckl
2a_truck2
2a_truck4
2b_truckl
2b_truck2
2b_truck4
3a_truckl
3a_truck2
3a_truck4
3b_truckl
3b_truck2
3b_truck4
Ser-1-Truck 1
Ser-1-Truck 2
Ser-1-Truck 3
Ser-1-Truck 4
Ser-2
Ser-3-Truck 1
Ser-3-Truck 2
Ser-3-Truck 3
Ser-3-Truck 4
Service Comb w/truck
Service Comb w/truck
Service Comb No Truck
Service Comb No Truck
Service 1
Service 1

Text
LinStatic
LinStatic
LinStatic
LinStatic
LinStatic
LinStatic
LinStatic
LinStatic
LinStatic
LinStatic
LinStatic
LinStatic
LinStatic
LinStatic
LinStatic
LinStatic
LinStatic
LinStatic
LinStatic
LinStatic
LinStatic
LinStatic
LinStatic
LinStatic
LinStatic
LinStatic
LinStatic
LinStatic
LinStatic
LinStatic
LinStatic
Combination
Combination
Combination
Combination
Combination
Combination

it I

-CaS.eTyﬁem mStepTyp _ F_1 |

T

Text Kip

-0.024

-0.302

-0.018

-0.015

-0.024

-0.021

-0.018

-0.015

-0.024

-0.021

-0.018

-0.015

-0.019

-0.015

-0.012

-0.015

-0.024

-0.021

-0.024

-0.021

-0.017

-0.021

-0.018

-0.015

-0.018

-0.019

-0.009597

-0.021

-0.017

-0.021

-0.021

Max -0.012
Min -0.302
Max -0.015
Min -0.302
Max -0.009597
Min -0.021

F3

e

Kip
12.963
6.85
8.964
15.844
3.634
10.514
10.967
17.847
5.638
12.518
11.72
10.252
9.48
18.6
17.132
16.36
6.391
4.922
4.15
13.271
11.802
11.03
11.72
10.252
10.967
9.48
10.576
13.271
11.802
12.518
11.03
18.6
4.15
15.844
3.634
13.271
9.48



TABLE: Joint Reactions

Joint
Text
Pile 4
Pile 4
Pile 4
Pile 4
Pile 4
Pile 4
Pile 4
Pile 4
Pile 4
Pile 4
Pile 4
Pile 4
Pile 4
Pile 4
Pile 4
Pile 4
Pile 4
Pile 4
Pile 4
Pile 4
Pile 4
Pile 4
Pile 4
Pile 4
Pile 4
Pile 4
Pile 4
Pile 4
Pile 4
Pile 4
Pile 4
Pile 4
Pile 4
Pile 4
Pile 4
Pile 4
Pile 4

OutputCase
Text
la
1b
2a
2b
3a
3b
2a_truck3
2b_truck3
3a_truck3
3b_truck3
2a_truckl
2a_truck2
2a_truckd
2b_truckl
2b_truck2
2b_truck4
3a_truckl
3a_truck2
3a_trucka
3b_truckl
3b_truck?2
3b_truck4
Ser-1-Truck 1
Ser-1-Truck 2
Ser-1-Truck 3
Ser-1-Truck 4
Ser-2
Ser-3-Truck 1
Ser-3-Truck 2
Ser-3-Truck 3
Ser-3-Truck 4
Service Comb w/truck
Service Comb w/truck
Service Comb No Truck
Service Comb No Truck
Service 1
Service 1

CaseType Stépfybe -
Text

Text
LinStatic
LinStatic
LinStatic
LinStatic
LinStatic
LinStatic
LinStatic
LinStatic
LinStatic
LinStatic
LinStatic
LinStatic
LinStatic
LinStatic
LinStatic
LinStatic
LinStatic
LinStatic
LinStatic
LinStatic
LinStatic
LinStatic
LinStatic
LinStatic
LinStatic
LinStatic
LinStatic
LinStatic
LinStatic
LinStatic
LinStatic
Combination
Combination
Combination
Combination
Combination
Combination

TR

AT

Max
Min
Max
Min
Max
Min

F1
Kip
-5.414E-09
-0.299
-1.105E-09
-5.852E-09
1.635E-10
-4.584E-09
0.003115
0.003115
0.003115
0.003115
0.0001198
0.002538
0.001289
0.0001198
0.002538
0.001289
0.0001198
0.002538
0.001289
0.0001198
0.002538
0.001289
0.0001198
0.002538
0.003115
0.001289
-1.476E-09
0.0001198
0.002538
0.003115
0.001289
0.003115
-0.299
1.635E-10
-0.299
0.003115
-1.476E-09



TABLE: JointReactions

Joint
Text
Pile 5
Pile 5
Pile 5
Pile 5
Pile 5
Pile 5
Pile 5
Pile 5
Pile 5
Pile 5
Pile 5
Pile 5
Pile 5
Pile 5
Pile 5
Pile 5
Pile 5
Pile 5
Pile 5
Pile 5
Pile 5
Pile 5
Pile 5
Pile 5
Pile 5
Pile 5
Pile 5
Pile 5
Pile 5
Pile 5
Pile 5
Pile 5
Pile 5
Pile 5
Pile 5
Pile 5
Pile 5

T o g e A

OutputCase
Text
1a
1b
2a
2b
3a
3b
2a_truck3
2b_truck3
3a_truck3
3b_truck3
2a_truckl
2a_truck2
2a_truck4
2b_truckl
2b_truck2
2b_truck4
3a_truckl
3a_truck2
3a_truck4
3b_truckl
3b_truck2
3b_truck4
Ser-1-Truck 1
Ser-1-Truck 2
Ser-1-Truck 3
Ser-1-Truck 4
Ser-2
Ser-3-Truck 1
Ser-3-Truck 2
Ser-3-Truck 3
Ser-3-Truck 4
Service Comb w/truck
Service Comb w/truck
Service Comb No Truck
Service Comb No Truck
Service 1
Service 1

CaseType
Text

LinStatic
LinStatic
LinStatic
LinStatic
LinStatic
LinStatic
LinStatic
LinStatic
LinStatic
LinStatic
LinStatic
LinStatic
LinStatic
LinStatic
LinStatic
LinStatic
LinStatic
LinStatic
LinStatic
LinStatic
LinStatic
LinStatic
LinStatic
LinStatic
LinStatic
LinStatic
LinStatic
LinStatic
LinStatic
LinStatic
LinStatic
Combination
Combination
Combination
Combination
Combination
Combination

StepType F1
Text Kip
0.024
-0.296
0.018
0.015
0.024
0.021
0.015
0.012
0.021
0.018
0.017
0.015
0.017
0.014
0.012
0.014
0.023
0.021
0.023
0.019
0.018
0.02
0.017
0.015
0.015
0.017
0.009597
0.019
0.018
0.018
0.02
Max 0.024
Min -0.296
Max 0.024
Min -0.296
Max 0.02
Min 0.009597

T PSS R AL s
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F3
Kip
12.963
6.877
8.964
15.844
3.634
10.514
12.095
18.975
6.766
13.645
11.661
11.673
10.964
18.541
18.553
17.844
6.332
6.344
5.635
13.212
13.224
12.514
11.661
11.673
12.095
10.964
10.576
13.212
13.224
13.645
12.514
18.975
5.635
15.844
3.634
13.645
10.576



I — —— . — " - FeETIE e

Joint OutputCase CaseType  StepType F1
Text Text Text Text Kip
Pile 6 la LinStatic 0.055
Pile 6 1b LinStatic -0.298
Pile 6 2a LinStatic 0.037
Pile 6 2b LinStatic 0.033
Pile 6 3a LinStatic 0.051
Pile 6 3b LinStatic 0.048
Pile 6 2a_truck3 LinStatic 0.033
Pile 6 2b_truck3 LinStatic 0.029
Pile 6 3a_truck3 LinStatic 0.047
Pile 6 3b_truck3 LinStatic 0.044
Pile 6 2a_truckl LinStatic 0.032
Pile 6 2a_truck2 LinStatic 0.036
Pile 6 2a_truck4 LinStatic 0.038
Pile 6 2b_truckl LinStatic 0.029
Pile 6 2b_truck2 LinStatic 0.032
Pile 6 2b_truck4 LinStatic 0.035
Pile 6 3a_truckl LinStatic 0.046
Pile 6 3a_truck2 LinStatic 0.05
Pile 6 3a_truck4 LinStatic 0.053
Pile 6 3b_truckl LinStatic 0.043
Pile 6 3b_truck2 LinStatic 0.047
Pile 6 3b_truck4 LinStatic 0.049
Pile 6 Ser-1-Truck 1 LinStatic 0.032
Pile 6 Ser-1-Truck 2 LinStatic 0.036
Pile 6 Ser-1-Truck 3 LinStatic 0.033
Pile 6 Ser-1-Truck 4 LinStatic 0.038
Pile 6 Ser-2 LinStatic 0.019
Pile 6 Ser-3-Truck 1 LinStatic 0.043
Pile 6 Ser-3-Truck 2 LinStatic 0.047
Pile 6 Ser-3-Truck 3 LinStatic 0.044
Pile 6 Ser-3-Truck 4 LinStatic 0.049
Pile 6 Service Comb w/truck Combination Max 0.055
Pile 6 Service Comb w/truck Combination Min -0.298
Pile 6 Service Comb No Truck  Combination Max 0.055
Pile 6 Service Comb No Truck  Combination Min -0.298
Pile 6 Service 1 Combination Max 0.049
Pile 6 Service 1 Combination Min 0.019

Kip
13.788
6.866
9.219
16.523
3.942
11.246
10.04
17.344
4.763
12.067
9.805
11.112
11.832
17.109
18.416
19.136
4.528
5.835
6.555
11.832
13.139
13.859
9.805
11.112
10.04
11.832
10.835
11.832
13.139
12.067
13.859
19.136
4.528
16.523
3.942
13.859
9.805
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TABLE: Joint Reactions
Joint OutputCase

w3 T ¥

-CaseType StepType F.1. F3

Text Text Text Text Kip Kip
Pile 7 1la LinStatic 0.036 10.217
Pile 7 1b LinStatic -0.3 4.841
Pile 7 2a LinStatic 0.044 7.716
Pile 7 2b LinStatic 0.005037 11.193
Pile 7 3a LinStatic 0.07 5.153
Pile 7 3b LinStatic 0.031 8.631
Pile 7 2a_truck3 LinStatic 0.043 7.897
Pile 7 2b_truck3 LinStatic 0.004385 11.374
Pile 7 3a_truck3 LinStatic 0.07 5.334
Pile 7 3b_truck3 LinStatic 0.031 8.812
Pile 7 2a_truckl LinStatic 0.044 7.914
Pile 7 2a_truck2 LinStatic 0.039 7.889
Pile 7 2a_truck4 LinStatic 0.043 10.973
Pile 7 2b_truckl LinStatic 0.005142 11.392
Pile 7 2b_truck2 LinStatic 0.0003081 11.366
Pile 7 2b_truck4 LinStatic 0.003822 14.45
Pile 7 3a_truckl LinStatic 0.071 5.352
Pile 7 3a_truck2 LinStatic 0.066 5.326
Pile 7 3a_truck4 LinStatic 0.069 8.411
Pile 7 3b_truckl LinStatic 0.032 8.829
Pile 7 3b_truck2 LinStatic 0.027 8.803
Pile 7 3b_truck4 LinStatic 0.03 11.888
Pile 7 Ser-1-Truck 1 LinStatic 0.044 7.914
Pile 7 Ser-1-Truck 2 LinStatic 0.039 7.889
Pile 7 Ser-1-Truck 3 LinStatic 0.043 7.897
Pile 7 Ser-1-Truck 4 LinStatic 0.043 10.973
Pile 7 Ser-2 LinStatic 0.017 8.985
Pile 7 Ser-3-Truck 1 LinStatic 0.032 8.829
Pile 7 Ser-3-Truck 2 LinStatic 0.027 8.803
Pile 7 Ser-3-Truck 3 LinStatic 0.031 8.812
Pile 7 Ser-3-Truck 4 LinStatic 0.03 11.888
Pile 7 Service Comb w/truck Combination Max 0.071 14.45
Pile 7 Service Comb w/truck Combination Min -0.3 4.841
Pile 7 Service Comb No Truck  Combination Max 0.07 11.193
Pile 7 Service Comb No Truck  Combination Min -0.3 4.841
Pile 7 Service 1 Combination Max 0.044 11.888

Pile 7 Service 1 Combination Min 0.017 7.889



TABLE: Joint Reactions .l

Joint OutputCase CaseType F1 F3

Text Text Text Kip Kip |
Pile 1 2b_truck4 LinStatic -0.005343 11.434
Pile 1 3b_truck4 LinStatic -0.032 8.872
Pile 1 Ser-3-Truck 4 LinStatic -0.032 8.872
Pile 2 2b_truck4 LinStatic -0.034 16.998
Pile 2 3b_truck4 LinStatic -0.048 11.721
Pile 2 Ser-3-Truck 4 LinStatic -0.048 11.721
Pile 3 2b_truck4 LinStatic -0.015 16.36
Pile 3 3b_truck4 LinStatic -0.021 11.03
Pile 3 Ser-3-Truck 4 LinStatic -0.021 11.03

Pile 4 2b_truck4 LinStatic 0.001289 16.908
Pile 4 3b_truck4 LinStatic 0.001289 11.656
Pile 4 Ser-3-Truck 4 LinStatic 0.001289 11.656

Pile 5 2b_truck4 LinStatic 0.014 17.844

Pile 5 3b_truck4 LinStatic 0.02 12.514

Pile 5 Ser-3-Truck 4 LinStatic 0.02 12.514

Pile 6 2b_truck4  LinStatic 0.035  19.136 —> MAY
Pile 6 3b_truck4 LinStatic 0.049 13.859

Pile 6 Ser-3-Truck 4 LinStatic 0.049 13.859

Pile 7 2b_truck4 LinStatic 0.003822 14.45

Pile 7 3b_truck4 LinStatic 0.03 11.888

Pile 7 Ser-3-Truck 4 LinStatic 0.03 11.888 -
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Joint OutputCase | StepType F1 F3
Text Text | Text Lb Lb
Pile 1 SERVICE-Comb  Max -1.88 9958.05
Pile 1 SERVICE-Comb  Min -316.16  3889.06
Pile 2 SERVICE-Comb  Max -27.79 14565.02
Pile 2 SERVICE-Comb  Min -318.85 2018.24
Pile 3 SERVICE-Comb  Max -12.44 13958.78
Pile 3 SERVICE-Comb  Min -316.09 1743.9
Pile 4 SERVICE-Comb Max 5.114E-07 13924.61
Pile 4 SERVICE-Comb  Min -312.87 - 1812.23
Pile 5 SERVICE-Comb  Max 22.06 13958.78
Pile 5 SERVICE-Comb Min -310.35 1743.9
Pile 6 SERVICE-Comb  Max 49.26 14565.02 — MAX

Pile 6 SERVICE-Comb  Min -312.01 2018.24
Pile 7 SERVICE-Comb  Max 68.19 9958.05
Pile 7 SERVICE-Comb  Min -313.8 3889.06
Maximum 68.19 14565.02
Minimum -318.85 1743.9
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TABLE 1

Canadian National Rail Road Crossing

Concrete Piles with butt elevation +4.0 ft. actunl budle glablen = = 475
RECOMMENDED ULTIMATE SINGLE
COMPRESSIVE CAPACITIES OF SQUARE
PRECAST CONCRETE PILES (kips)
Tip Depth Pile Size (Inches)

(ft) 14 16 18 20 24
50 105 120 135 150 181
60 147 170 195 218 265
70 173 199 230 258 316
80 211 243 279 312 380

- 722 214 %o 3ad .
e S — ;-7 u“’ tg Fl!tr

2204 28\, 280 3414

TABLE 2
US HWY. 61
Concrete Piles with butt elevation +4.0 ft. acheal bl eleadlon = = o
RECOMMENDED ULTIMATE SINGLE
COMPRESSIVE CAPACITIES OF SQUARE
PRECAST CONCRETE PIILES (kips)
Tip Depth Pile Size (Inches)
(ft) 14 16 18 20 24
50 96 113 131 149 188
60 146 171 198 224 279
70 197 226 257 287 347
80 227 261 299 334 407

I S 7% B LN 23.%

e ——

T =y nse 1§ pile
24671 282.3 A5 333.2
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URS

mixing field treatment procedures, techniques, and equipment are 10 be determined by a
specialized geotechnical contractor, such as Hayward Baker. Information about the deep soil
mixing process is included in Appendix J for your review.

Earth Retaining Structures - Excavations should be designed to consider lateral carth pressures
plus any surcharge loadings. An additional component for hydrostatic pressures should also be
included if applicable. Recommended coefficients for calculating lateral carth pressures are
summarized below:

CLEAN SAND BACKFILL |

Coefficient of Lateral Earth
Pressure
Ka (active) 0.32
Kp (passive) 3.12

Ko Qs /" N048\_ .

CLAY BACKFILL

Coefficient of Lateral Earth

Pressure
~ Ka (active) 0.50
Kp (passive) 0.80
Ko (at-rest) 0.80

Care should be exercised to brace walls during placement of compacted fill, particularly clays
behind the wall. Compaction equipment should not be atlowed too close to the walls such that
large horizontal forces are applied to the walls. Fill placed within 18 inches of the wall should be
compacted with a small hand tamper such as a wacker. The lift thickness during hand tamping
should be limited to between 4 inches and 6 inches. The fill and its placement should meet the
requirements and those noted under the site preparation and earth work sections.

Settlements - The conveyance channels north of US 61 will incorporate containment levees
having a final grade at elevation 6.5 feet, requiring the placement of up to 5 feet of fill material.
Total long term settlements associated with this fill placement are estimated to be on the order of
about 15-20 inches. Future settlements should be considered when determining levee overbuild
elevation.

Underseepage - Steel sheet pile cutoff walls will be required beneath the inlet structure to
provide protection against hazardous seepage. Sheet pile cutoff walls should be driven to a tip

elevation of -44.0 feet.

Drainage and Construction Dewatering — Adequate site drainage should be provided
throughout construction. Excavations should be left open for the shortest possible duration to

Page 10
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1.6

Member Designs (Roadway & Levee)



Job: Mississippi River to Maurepas Swamp Project #: 10001801
Description: Airline Hwy Crossing Computed By: BCB Date: Aug-12 Page: of
LRFD Member Design 6 Barrel 9'x9' Checked By: PR Date: §//3  Sheet: of

* Given information:

Top Slab Thickness =

9.5]i

Bottom Slab Thickness =

18]i

Wall Thickness =

Tributary Width =

f,=

60

@, shear =

0.85

¢, moment =

0.90

Poat =

0.0285

* BOTTOM SLAB:

Max. Shear =
Max. Moment =
Min. Moment =

* Reinforcing Limits:

Limit of Maximum Reinforcement = 0.375 * pyy * Agrgss

Limits of Minimum Reinforcement: 0.0028 x Agpoes =

4.12 kip
8.03 kip-ft
-4.64 kip-ft

(controls bottom reinforcement)

Notes / References

tributary width = pile spacing

EM 1110-2-2104
EM 1110-2-2104
For f; = 4000 psi & f, = 60,000 psi

For images, see
sheets

(controls top reinforcement)

#6 bar assumed

EM 1110-2-2104, 2-8a, temp. & shrinkage
ACI 318-02, 10.5, flexural member min.
ACI 318-02, 10.5, flexural member min.

Agss = 18in * 2instiip= 216 in”
d = 18in - 3in cover - 1/2 bar diameter = 14.63 in
2.309 in’
0.605 i’
Bty *b*d)/f,= 0555 in”
(200*b*d)/f,= 0.58s in’
Summary: Max. Rebar = 2.309 in®> - half each face
Min. T&S Rebar = 0.605 in” - half cach face
Min. Flexure Rebar = 0.585 in> - per face

* Section Design:

Shear

Shear Capacity (V) = @ * 2 * \ff) *b *d

= 0.85 *2 * \{4000) * 12in * 14.625in

18,869 Ibs

|oVe = 18.9kip > Vu = 4.1kip — Section OK

Moment
T=A*f

*C=085*f *a*b

Assuming Tension = Compression —

Minimum rebar area =

0.605 in*

Maximum overall moment =

Will try

to start:

a=A,*f,/(0.85 %, *b)=

oMn= ¢*T*(d-(a/2)

8.03 kip-ft

@Mn = 0.9 * 0.62in* * 60ksi * (14.63in - 0.91in/ 2)
= 474.38 kip-in/ft
N 39.53 kip-fi/ft

As, #5 @ 6" =

0.62in” * 60ksi / (0.85 * 4ksi * 12in) =

“@*As*fy*(d-(a/2)

0.62 in’®

0.912 in

|@Mn = 39.5k-ft > Mu = 8k-ft — Use #5 @ 6" Each Face




Job: Mississippi River to Maurepas Swamp Project #: 10001801
Description: Airline Hwy Crossing Computed By: BCB Date: Aug-12 Page: of
LRFD Member Design 6 Barrel 9'x9' Checked By: f& Date: ¢ /73  Sheet: of

* TOP SLAB:

" Max. Shear =
Max. Moment =
Min. Moment =

9.20 kip
12.71 kip-ft
-15.60 kip-ft

* Reinforcing Limits:

Agoss = 9.5in * [instrip= 114 in’

(controls bottom reinforcement)
(controls top reinforcement)

d = 9.5in - 1.875in cover - 1/2 bar dia. = 7.25 in #6 bar assumed

Limit of Maximum Reinforcement = 0.375 * py, * Ayrogs 1.218 in®
Limits of Minimum Reinforcement: 0.0028 x A, = 0.319 in’ EM 1110-2-2104, 2-8a, temp. & shrinkage
@BrAf)*b*d)/ = 0.275 in’ ACI 318-02, 10.5, flexural member min.
(200*b*d)/f, = 0.29 in* ACI 318-02, 10.5, flexural member min.

Max. Rebar = 1.218 in’
Min. T&S Rebar= 0.319 in’
Min. Flexure Rebar = 0.290 in’

Summary:

- half each face
- half each face

- per face

* Section Design;

Shear
Shear Capacity (V)= @ * 2 * \[f) *b *d
= 0.85 * 2 * \{4000) * 12in * 7.25in
= 9,354 1bs
|@Ve =9.4kip > Vu = 9.2kip — Section OK
Moment

T=A*f, *C=085*f.*a*b
Assuming Tension = Compression —

oMn= @*T*(d-(a/2))

=Q*As*ly*(d-(a/2)

Minimum rebar area = 0.319 in*

Maximum overall moment = 15.60 kip-ft

Will try #6 (@ 5.5" |to start: As, #6@5.5"= 096 in’
a= A *f,/(085*f *b)= 0.96in? * 60ksi / (0.85 * 4ksi * 12in)=  1.412 in

oMn = 0.9 * 0.96in? * 60ksi * (7.25in - 1.41in/2)
339.25 kip-in/tt
28.27 kip-fi/ft

[pMn = 28.3k-ft > Mu = 15.6k-ft — Use #6 (@ 5.5" Each Face




Job: Mississippi River to Maurepas Swamp Project #: 10001801
Description:  Airline Hwy Crossing Computed By: BCB Date: Aug-12 Page: of
LRFD Member Design 6 Barrel 9'x9' Checked By: £8) Date: 9//3  Sheet:  of
* WALLS:
Max. Shear = 6.58 kip
Max. Moment= 10.10 kip-ft (controls interior reinforcement)
Min. Moment= -10.37 kip-ft (controls exterior reinforcement)

* Reinforcing Limits:

Agoss=0in * 12instrip= 108 in”
d = 9in - 1.8125in cover - 1/2 bar dia. = 6.813 in #6 bar assumed
Limit of Maximum Reinforcement = 0.375 * py, * Ao = 1154 in’
Limits of Minimum Reinforcement: 0.0028 X Ayroqs = 0.302 in’® EM 1110-2-2104, 2-8a, temp. & shrinkage
@B*Af)*b*ay/f,= 0.259 in’ ACI318-02, 10.5, flexural member min.
(200*b*d)/f,= 0273 in’ ACI 318-02, 10.5, flexural member min.
in Summary: Max. Rebar = 1.154 in® - half each face

Min. T&S Rebar = 0.302 in> - half each face
Min. Flexure Rebar = 0.273 in’ - per face

* Section Design:

Shear
Shear Capacity (V)= @ * 2 * \[f) *b *d
= 0.85 * 2 * \{4000) * 12in * 6.8125in
= 8,790 ibs
|@Ve = 8.8kip > Vu = 6.6kip — Section OK
Moment
*T=A %, *C=085*f.*a*b
* Assuming Tension = Compression — oMn= ¢*T*(d-(a/2)
* Minimum rebar area = 0.302 in’
* Maximum overall moment = 10.37 kip-ft

* Exterior Reinforcement:

*Will try | #6 @ 10.5" [to start: As, #6 @ 10.5" = 0.50 in®

a=A*f,/(085*f *b)= 0.5in” * 60ksi / (0.85 * 4ksi * 12in) =

@Mn = 0.9 * 0.5in? * 60ksi * (6.81in - 0.74in / 2)
= 175.62 kip-in/ft
= 14.63 kip-fr/ft

=Q*As*fy*(d-(a/2))

Mu=  10.37 kip-ft
d= 68125 in

0.742 in

Mn = 14.6k-ft > Mu = 10.4k-ft — Use #6 @ 10.5" Exterior Face

* Interior Reinforcement:

*Will try | #6 @ 10.5" |to start: As, #6 @ 10.5" = 0.50 in”

a= A *f,/(0.85*f,*b)= 0.5in? * 60ksi / (0.85 * 4ksi * 12in) =

@Mn = 0.9 * 0.5in” * 60ksi * (6.81in - 0.74in / 2)
= 175.62 kip-in/ft
= 14.63 kip-fft

Mu= 10.10 kip-ft
d= 6.8125in

0.742 in

|(pMn = 14.6k-ft > Mu = 10.1k-ft — Use #6 @ 10.5" Interior Face
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Wingwall Design
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Canadian National Railroad Crossing



QMS Form 3-4 (MM)
Rev. 2013 QMS

| URS ‘ Quality - /t's Good Business '3
A Date: 28 Feb 2013
IE QMS - Ameticas | Detail Check

Project Name | Reintroduction to Maurepas Swamp Client | CPRA / USACE
Project Location | St. John the Baptist Parish, LA PM | Naveen Chillara
Project Number | 10001801 PIC | Bruce Adams
(This section is to be completed by the Project Manager or the PM's Designee.)
- Assigned Checker: Ronnie Johnson Comments Required by:
-% Work Product Originator:  Bryan Beckner
§ Work Product to be Checked: Canadian National Railroad Crossing
% This Detail Check is a check for correctness, completeness and technical accuracy.
:g 01 This Detail Check is only a technical edit for format, spelling, grammar, pagination and readability.
'g Specific Instructions: —/( «/Z;.&M /
o
"~ | submitted by: q 2 é/Zo /’&
Project Manager Signature Date
(This Section is to be completed by the Checker.)
Select:
A. [0 Checker has no comments.
o | or
?, B. & Comments have been provided on:
E X Marked directly on work product
3 [0 Comment and Disposition Form 3-5
[0 Other; Specify: Click here to enter text.
72/ 723 /13
gﬁ%@- Signature Date
(This section is to be completed by the Checker after verification of comment incorporation, if box B is checked off above.)
Select:
C. K Verification of comment incorporation has been performed by Checker. There are no outstanding issues.
c |or
% D. [ Verification of comment incorporation has been performed by Checker. Unresolved issues have been
= submitted to the Project Manager or Designee for final resolution.
S |ad
E. Checker asserts that the work product review is complete.
Mo PN 9/23/13
Chicker Signature Date

APPROVAL and DISTRIBUTION

P
Detail Check is complete.

A Clickhg:l Sy

to enldr a date.

Project Manager or Designee Signature Date

Distribution:
Project Central File — Quality File Folder
Other - Specify: Enter names here.
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Live Load Calculations
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Job: Mississippi River to Maurepas Swamp
Description: Canadian National Railroad Crossing
Load Patterns under Rail

Project #:
Computed By: BCB

10001801

Checked By: /9 A.)

Date: Jul-12

Page: of

Date: 9/;‘[3#} Sheet: of

Load Pattern Name

Pattern Description

DEAD
LL_surcharge_vert
L_water_full
U_max
H_max
S_lat_const
S_vert_dry
S_dry_unbal
S_lat_maxWT
S_fat_minWT
RR_vert_DL
RR_vert_LL
RR_Lat_surcharge

Dead load of concrete structure

Construction surcharge load (250psf)

Internal pressures due to full culvert flow

Uplift due to maximum water table

Lateral load due to maximum water table

Lateral load due to dry backfill soil during construction
Vertical load due to dry backfill soil during construction

Load due to uneven dry backfill soil during construction (5ft differential)

Lateral load due to soil with maximum water table
Lateral load due to soil with minimum water table
Dead Load of Railroad Tracks

Cooper E 80

Lateral Surcharge Load due to Live Load

Canadian National Crossing

LC# Description Load Patterns LC # Description Load Patterns
la . BERD pa Maximum Water .
Construction LL_surcharge_vert . H_max
- Outside and
Condition S_lat_const . U_max
- Minimum Water =
S_vert_dry . . S_vert_dry
= Inside Without
1b Uneven DEAD Live Load S_lat_maxWT
Construction LL_surcharge_vert RR_vert DL
Condition S_dry_unbal Ja_t DEAD
= . Maximum Water H_max
L_water_full . U_max
' - - Outside and
Maximum Water H_max . S_vert_dry
) X = Minimum Water e
Inside and Outside U_max Inside With Live S_lat_maxWT
Without Live Load S_vert_dry Load RR_vert_DL
S_lat_maxWT RR_Lat_surcharge
RR_vert_DL RR_vert_LL
2t oy oo Minimum Water DEAP
L_water_full . S_lat_minWT
= H ma‘)‘( Inside and S vert_dry
= Outside With .
Maximum Water U_max uti;V: Lola d . RR_vert_DL
Inside and Qutside S_vert_dry
With Live Load S_lat_maxWT 3b_t DEAD
RR_vert_DL Minimum Water S_lat_minwT
RR_Lat_surcharge Inside and S_vert_dry
RR_vert LL Outside With RR_vert_DL
2b Maximum Water DEAD Live Load RR_Lat_surcharge
Inside and L_water_full RR_vert LL
Minimum Water S_lat_minWT
Outside Without S_vert_dry
Live Load RR_vert DL
2b_t DEAD
Maximum Water L_water_full
Inside and S_lat_minWT
Minimum Water S_vert_dry
Outside With Live RR_vert_DL
Load RR_Lat_surcharge
RR_vert_LL
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1228 - " -2.285 = 458 =M

2 (ge 200)
5y

r Z(%\)
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1744
Zb"D"
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1220. %4 PSG
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(9% g
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7o
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1230.9 + 3L 1317.69 pst
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%' s 2 (%)

3.0’
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Design and Construction of Reinforced Concrete Box Culverts

16.4.3 LIVE LOAD (2006)"

a. Determine live load for each track in accordance with Part 2, Reinforced Concrete Design. Distribution
of the live load to the culvert shall be in accordance with Figure 8-16-2.

s

8."6”
(2590mm]Tie l
i/
(b\o‘b&t‘ 2 Z
& x
| @
-
I Lateral U
Live Load
Distribution = L
Length of Barrel = L
™ it Ps

Without Surcharge | Ps

Figure 8-16-2. Distribution of Loads

b. No increase in live load shall be used for multiple track loadings.

¢. Calculate the minimum lateral pressure induced from live load on the sides of the box using the earth
pressure coefficient determined by Article 16.4.2.

d. The maximum lateral pressures that may be generated on the sides of the box shall be considered in the
design, except that the earth pressure coefficient of Article 16.4.2 ¢ need not be applied to live loads. If
the provisions of Article 16.4.2 d are used with respect to dead loads, then they shall be used for the
calculation of maximum pressures from live loads also.

L See Commentary

© 2011, American Railway Engineering and Maintenance-of-Way Association

AREMA Manual for Railway Engineering §-16-9



Design and Construction of Reinforced Concrete Box Culverts

Design Constraints Used in Equations
Live Load: E80
Loads on Top Slab:

W = Wyg(14552) + Wy, = Uniform Load = pst

Wy, = 80000

BxL, = Uniform Load = psf

Wy = W .H + %:Q‘? + W, = Uniform Load
I (Impact) = From 60% at H = 18 inches

To 0% at H = 10 feet
Load on Walls:

P, = k,W _H = Uniform Load = psf

4

psf

P o= kSWe(H' + :&0?0 = Uniform Load = psf
o o

k, = 0.33 min., 1.0 max.
k, = 0.33

&

Design Equations for Single Box (per Foot of Culvert Length)

Max. M, = sz(l + 3) _Peh2( k

24 V1+k 19 \1+8/ Ib, ft. use min, value of P

2 2
Wb*f_1 Ph7r g
Max. MA = —ﬁ(f'_’_—i;) + %(1‘—;‘— = lb. ft. use max. value of Pe or Pa

VAJ%:lbs

Design Equations for Double Box (per Foot of Culvert Length)

2 2
wb_1 ), Fhyr ok
Max, My = F(l " 2k) + J(%—(Iﬁ—k) = lb. ft. use max. value of P_ or P,

2 2
L %(1 +12k) i P%h (1 +k2k)

2
_WBPrredky PohT g .
Max. Mg = S2-( 150 ~ Z2o(20) = Ib f. uso min. valuo of P,

¥

r?ﬁ = = g g ASSUME Mc SAME FOR
= % 2| w My Max and M, Min
1

n

Ib. ft. use min. value of P,

3 -

__.MA

b

-
- L

2
Wh(%+3k) Phr x
VA:T(1+2 * Zb (1+2k) = Ibs. use max. value of P, or P,
: 2
_Wh(2+5ky Ph7 K o
! (1+2 " T4b (1+2k) = Ibs. use min, value of P,

<&

Figure 8-16-4. Design Equations U.S. Customary Units

© 2011, American Railway Engineering and Maintenance-of-Way Association

AREMA Manual for Railway Engineering 8-16-11



Concrete Structures and Foundations

DISTANCE H - BASE OF RAIL TO TOP OF BOX, METERS
0 1 2 3 4 5 6 7 8 9
4500 L ] 1 L 1 - T, L] [ L 1
' ! 1 ; - 210

4250

4000 S T |

3750 |- L S | —_—— — S = BRG] P (S 1 /i + 180

3500

DEAD LOAD + LIVE LOA

D + IMPACT—y

3250

- 150

3000

2750

kPa

2500 —— 120

LB.PERSQF

2250

2000
- 90

UNIFORM LOAD W

1750

UNIFORM LOAD W

1500

1250 60

1000

750

- 30
500

250

'
0 2 4 6 8 10 112 14 16 18 20 22 24 26 28 30

DISTANCE H - BASE OF RAIL TO TOP OF BOX, FEET

Figure 8-16-1. Uniformly Distributed Load to Top of Box

© 2011, American Railway Engineering and Mainlenance-of-Way Association

8-16-8 AREMA Manual for Railway Engineering
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Water & Soil Load Calculations (Under Railroad)



Job: Mississippi River to Maurepas Swamp

Description:

Canadian National Railroad Crossing
Load Calculations under Rail

1
Project #: 10001801
Computed By: BCB Date: Aug-12 Page: of
Checked By: £/A) Date: 3/13//3 Sheet: of

8'x12' box from STA 36+65.72 to STA 39+18.62

* Soil height above culvert ranges from 9.0ft to 1ft (Use height = 9.0ft as top of ballast)
* Assuming that the maximum water table is at 5.25ft above culvert at EL. 8.00

* Assume the minimum water table is approximately 22 feet below grade. 22 feet is chosen because it is slightly below
the bottom slab of the culvert and will need to be checked if the culvert were to ever run completely dry.

* Internal Water Pressure:

Water depth in

Vwater= 62'4 pCf
Water Pressure = Yyater * b

Pressure (psf)

Culvert(ft)
0 0
2 124.8
a4 249.6
6 3744
8 499.2

* Maximum Water Table Forces:

* pressure on floor of 8' x 12' box

Vuwater = 62.4 pcf

Water Pressure = Yyater * h

Elevation | Water depth (ft) | Pressure (psf)
8.00 0.00 0.0
2.75 5.25 327.6
1.75 6.25 390.0
1.25 6.75 421.2
-7.25 15.25 951.6
-7.88 15.88 990.6
-8.50 16.50 1029.6
-9.75 17.75 1107.6

* Minimum Water Table Forces:

* pressure on roof of culvert

* pressure on base slab

* uplift pressure on bottom of culvert

Vuwater = 62.4 pcf

Water Pressure = Ve * (depth-22)

Elevation | Water depth (ft) | Pressure (psf)
8.00 0.00 0.0
2.75 5.25 0.0
1.75 6.25 0.0
1.25 6.75 0.0
-7.25 15.25 0.0
-7.88 15.88 0.0
-8.50 16.50 0.0
-9.75 17.75 0.0

* pressure on roof of culvert

* pressure on base slab

* uplift pressure on bottom of culvert

For image, see L_Water_Full.

For image, see H_Max and U_Max.



Job: Mississippi River to Maurepas Swamp Project #: 10001801
Description: Canadian National Railroad Crossing Computed By: BCB Date: Aug-12 Page: of
Load Calculations under Rail Checked By:  Rj2) Date: 7/23//» Sheet: of
* External Dry Soil Pressure: For image, see S_Lat_Const and S_Dry_Unbal.

Vsoit, gy = 110 pcf
Gsurcharge = 250 psf  (LL_Surcharge_Vert)

Ko= 0.8 Geotechnical Report
Lateral Soil Pressure = Ko * (Qsurcharge * Vsoit, ary * D) EM 1110-2-2502, Eq 3-43
Soil depth Lateral Pressure
Elevation (ft) {psf)
0 200 Full Soil Column (S_Vert):
3.13 475.00 Vertical Soil Pressure, roof = y g 4, * h
3.75 530.00 = 990 psf
5.00 640.00
2.75 9.00 992.00
1.75 10.00 1080.00 Vertical Soil Pressure, base slab = y,y; 4 * h
1.25 10.50 1124.00 = 2090.0 psf
-7.25 19.00 1872.00
-7.88 19.63 1927.00 5'Soil Column (5_Dry_Unbal):
-8.50 20.25 1982.00 Vertical Soil Pressure, base slab = y g 4 * h
-9.75 21.50 2092.00 - = 275.0 psf
* Soil Forces when water at Maximum Water Table: Forimage, see S_Lat_MaxWT.

Vsoi,ary= 110 pef
Vsoil, effective = 47.6 pcf
Ke= 0.8
Lateral Soil Pressure = Ko * [Vsoil, dry ¥ Dw + Vsoi, eftective * (h-hy)]

Elevation Soil depth (ft) Pressure (psf)

11.75 0.00 0.0 Vertical Soil Pressure, roof = Yy, effective * h

2.75 9.00 505.0 = 428.4 psf
1.75 10.00 543.0

1.25 10.50 562.1 Vertical Soil Pressure, slab lip = Ysqi, effective * D

-7.25 19.00 885.8 = 904.4 psf
-7.88 19.63 909.6

-8.50 20.25 9334

-9.75 21.50 981.0

* Soil Forces when water at Minimum Water Table: For image, see S_Lat_MinWT.

Ysoil, dry = 110 pcf
Ysoil, effective = 47.6 pCf

Ko= 0.8
Lateral Soil Pressure = Ko * [Vsoil, dry * hw * Vsoil, effective * {(h-hy,}] EM 1110-2-2502, Eq 3-40
Elevation Soil depth (ft) Pressure (psf)
11.75 0.00 0.0 Vertical Soil Pressure, roof = Vi, ary * h
2.75 9.00 792.0 = 990.0 psf
1.75 10.00 880.0
1.25 10.50 924.0
-7.25 19.00 1672.0
-7.88 19.63 1727.0 Vertical Soil Pressure, slab lip = Vs, effective * D
-8.50 20.25 1782.0 = 2090.0 psf
-9.75 21.50 1892.0




Water & Soil Load Calculations (Under Levee)
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Reference

AVERAGE . LCVEE  HEIGHT _For_ penp LoAD DUE 70 LEVEF Sprt!

/ |

Levee  gecmon 1

yan

128 35 le 1% 35

k= Ya(125535) 1351 36)+ (3500)+ Ja(25 x18) +(12%6) + Yz (5%35) +(35% 1)

= 3%6.38 $+
L= = io%S'
36638 ,
Et}u'm'm* Mokt = ous P 3,90 abave top shb

H.25 }oY. 5 x 120

1144 , 14 9 j;, 0(/(/’9&1 = 7}(
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Description ____Cuaadinn T S STV Computed by Bed Date
LoAp CALCUUMING UNDER LEVEY Checked by P8y Date __7/A3/12
Reference
ACTOAL Solil tohn | ,
12
LEVEF Se(ToN 2.
35'I
/
LO ‘ 35{
i \
\/ A\
| o 1.5 160\

Ao (Vveo ) ¥ Tz (X +Qz'x‘1'\) + f2(35%10 )+ (10'x 35 ) £ f1.6'x55) + ‘/l(z\s'xlo'>

T 45525 P47

L= 169.5
y55.25~ _ /
E‘;.v\'tdqhmlr \'\!‘u"«* = }01;5‘ 5. e above +°? slab
use q.zf') so  H2SX0hS X(20 ., 97 2227 overload X ).2K
4 58, 25 X120

BEIGHT  oF LEVEE USED IN QofL Loap cALCULAmoN = 4 2¢



Job: Mississippi River to Maurepas Swamp Project #: 10001801
Description: Canadian National Railroad Crossing Computed By: BCB Date: Jul-12 Page: of
Load Patterns under Levee Checked By: QBJ Date: 9/23//3 Sheet: of
Load Pattern Name |Pattern Description
DEAD Dead load of concrete structure
LL_surcharge_vert |Construction surcharge load (250psf)
L_water_full Internal pressures due to full culvert flow
U_max Uplift due to maximum water table
H_max Lateral load due to maximum water table
S_lat_const Lateral load due to dry backfill soil during construction
S_vert_dry Vertical load due to dry backfill soil during construction
S_dry_unbal Load due to uneven dry backfill soil during construction (5ft differential)
S_lat_maxWT Lateral load due to soil with maximum water table
S_lat_minwWT Lateral load due to soil with minimum water table

Canadian National Crossing

LC# Description Load Patterns Included
la DEAD
Construction Condition LL_surcharge_vert
S_lat_const
S_vert_dry
1D Uneven Construction DEAD
Condition LL_surcharge_vert
S_dry_unbal
2a DEAD
L_water_full
Maximum Water Inside and H_max
Outside U_max
S_vert_dry
S_lat_maxWT
2b DEAD
Maximum Water Inside and L_water_full
Minimum Water Outside S_lat_minWT
S_vert_dry
3a DEAD
Maximum Water Outside H_max
and Minimum Water Inside U_max
S_vert_dry
S_lat_maxWT
e Minimum Water Inside and DEAP
. S_lat_minWT
Outside =y
S_vert_dry




Job: Mississippi River to Maurepas Swamp Project #: 10001801
Description: Canadian National Railroad Crossing Computed By: BCB Date: Aug-12 Page: of
Load Calculations under Levee Checked By: 8 Date: }/73//3 Sheet: of

8'x12' box from STA 36+65.72 to STA 39+18.62

* Soil height above culvert ranges from 7ft to 1ft, an equivalent height calculation yields h = 4.25 ft.
* Assuming that the maximum water table is at 5.75ft above culvert at EL. 8.00

* Assume the minimum water table is approximately 21 feet below grade. 21 feet is chosen because it is slightly below
the bottom slab of the culvert and will need to be checked if the culvert were to ever run completely dry.

* Internal Water Pressure: Forimage, see L_Water_Full.
Vwater=  62.4 pcf
Water Pressure = Yyger * h

Wactfll;gftr():; n Pressure (psf)
0 0
2 124.8
4 249.6
6 374.4
8 499.2 * pressure on floor of 8' x 12' box
* Maximum Water Table Forces: Forimage, see H_Max and U_Max.

Vuwater = 62.4 pcf
Water Pressure = Yyater * h

Elevation | Water depth (ft) | Pressure (psf)
8.00 0.00 0.0
2.25 5.75 358.8 * pressure on roof of culvert
1.50 6.50 405.6
1.13 6.88 429.0
-7.25 15.25 9516 * pressure on base slab
-7.63 15.63 975.0
-8.00 16.00 998.4
-8.75 16.75 1045.2 * uplift pressure on bottom of culvert

* Minimum Water Table Forces:
Ywater = 62.4 pcf
Water Pressure = Yyawe: * (depth - 21)

Elevation | Water depth (ft) | Pressure (psf)
8.00 0.00 0.0
2.25 5.75 0.0 * pressure on roof of culvert
1.50 6.50 0.0
1.13 6.88 0.0
-7.25 15.25 0.0 * pressure on base slab
-7.63 15.63 0.0
-8.00 16.00 0.0
-8.75 16.75 0.0 * uplift pressure on bottom of culvert



Job: Mississippi River to Maurepas Swamp Project #: 10001801
Description: Canadian National Railroad Crossing Computed By: BCB Date: Aug-12 Page: of
Load Calculations under Levee Checked By: 483 Date: 9/23//2 Sheet: of
* External Dry Soil Pressure: Forimage, see S_Lat_Constand S_Dry_Unbal.

Vsoil, dry h 110 pCf
qsurcharge = 250 pSf

Ko= 0.8 Geotechnical Report
Lateral Soil Pressure = Ky * (Qeurcharge  Vsoil, dry * 1) EM 1110-2-2502, Eq 3-43
Soil depth Lateral Pressure
Elevation (ft) (psf)
0 200 Full Soil Column (S_Vert):
3.88 541.00 Vertical Soil Pressure, roof = y gy * h
2.25 4.25 574.00 = 467.5 psf
1.50 5.00 640.00
1.13 5.38 673.44
-7.25 13.75 1410.00 Vertical Soil Pressure, base slab = y,y; 4, * h
-7.63 14.13 1443.44 = 1512.5 psf
-8.00 14.50 1476.00
-8.75 15.25 1542.00 5'Soil Column (S_Dry_Unbal):
Vertical Soil Pressure, base slab = y .y 4, * h
= 385.0 psf
* Soil Forces when water at Maximum Water Table: Forimage, see S_Lat_MaxWT.

VYsoil,ay= 110 pcf
Voil effective = 47.6 pcf
Ko= 0.8
Lateral Soil Pressure = Ko * [Vsoi, ary * (=P + Vool eftective * ()]

Elevation Soil depth (ft) Pressure (psf)

6.50 0.00 0.0 Vertical Soif Pressure, roof = Ysi, effective * h

2.25 4.25 161.8 = 202.3 psf
1.50 5.00 190.4

1.13 5.38 204.7 Vertical Soil Pressure, slab lip = Vi effective * D

-7.25 13.75 5236 = 654.5 psf
-7.63 14.13 5379

-8.00 14.50 552.2

-8.75 15.25 580.7

* Soil Forces when water at Minimum Water Table: Forimage, see S_Lat_MinWT.

Ysoil, dry = 110 pcf
Ysoil, effective = 47.6 pcf

Ko= 0.8
Lateral Soil Pressure = Ky * [Ysoi, dry * hw + Vsoil, effective * (h-hy)] EM 1110-2-2502, Eq 3-40
Elevation Soil depth (ft) Pressure (psf)

6.50 0.00 0.0 Vertical Soil Pressure, roof = Ve, ary * h

2.25 4.25 374.0 = 467.5 psf
1.50 5.00 440.0

1.13 5.38 473.0

-7.25 13.75 1122.6

-7.63 14.13 1136.9 Vertical Soil Pressure, slab lip = Vson, 4 * h

-8.00 14.50 1151.2 = 1512.5 psf
-8.75 15.25 1179.8




SAP Model Overview & Load Input (Railroad)
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Case
Text

DEAD

Surcharge

Full Flow

Uplift (Max)
Max WT

Lat Soil Surcharge
Vert Soil Load
Unbalanced Constr.
Lat Soil Max WT
Lat Soil Min WT
RR_vert_DL
RR_vert_LL
RR_lat_surcharge
la

1la

la

la

1a

ib

ib

1b

2a

2a

2a

2a

2a

2a

2a

2b

2b

2b

2b

2b

3a

3a

3a

3a

3a

3a

3b

3b

3b

3b

| LoadType
! Text

Load pattern
Load pattern
Load pattern
Load pattern
Load pattern
Load pattern
Load pattern
Load pattern
Load pattern
Load pattern
Load pattern
Load pattern
Load pattern
Load pattern
Load pattern
Load pattern
Load pattern
Load pattern
Load pattern
Load pattern
Load pattern
Load pattern
Load pattern
Load pattern
Load pattern
Load pattern
Load pattern
Load pattern
Load pattern
Load pattern
Load pattern
Load pattern
Load pattern
Load pattern
Load pattern
Load pattern
Load pattern
Load pattern
Load pattern
Load pattern
Load pattern
Load pattern
Load pattern

LoadName

Text
DEAD Y
LL_surcharge_vert
L_water_full v
U_max v
H_max
S_lat_constY
S_vert_Dry Y
S_dry_unbal¥
S_lat_maxWT/
S_lat_minWT
RR_vert_DL
RR_vert_LL
RR_lat_surcharge
DEAD
LL_surcharge_vert
S_lat_const
S_vert_Dry
RR_vert_DL
DEAD
LL_surcharge_vert
S_dry_unbal
DEAD
L_water_full
H_max
U_max
S_vert_Dry
S_lat_maxWT
RR_vert_DL
DEAD
L_water_full
S_lat_minWT
S_vert_Dry
RR_vert_DL
DEAD
H_max
U_max
S_vert_Dry
S_lat_maxWT
RR_vert_DL
DEAD
S_lat_minWT
S_vert_Dry
RR_vert_DL

| LoadSF |
| Unitless |

T o e T T e B e o R T = e e e e



2a_Train
2a_Train
2a_Train
2a_Train
2a_Train
2a_Train
2a_Train
2a_Train
2a_Train
2b_Train
2b_Train
2b_Train
2b_Train
2b_Train
2b_Train
2b_Train
3a_Train
3a_Train
3a_Train
3a_Train
3a_Train
3a_Train
3a_Train
3a_Train
3b_Train
3b_Train
3b_Train
3b_Train
3b_Train
3b_Train
1a-LFD |
la-LFD |
la-LFD1
la-LFD I
la-LFD |
1b-LFD 1
1b-LFD |
1b-LFD |
2a-LFD |
2a-LFD |
2a-LFD |
2a-LFD |
2a-LFD |
2a-LFD 1
2a-LFD1
2b-LFD |
2b-LFD |
2b-LFD 1
2b-LFD |
2b-LFD |

LoadType
Text

Load pattern
Load pattern
Load pattern
Load pattern
Load pattern
Load pattern
Load pattern
Load pattern
Load pattern
Load pattern
Load pattern
Load pattern
Load pattern
Load pattern
Load pattern
Load pattern
Load pattern
Load pattern
Load pattern
Load pattern
Load pattern
Load pattern
Load pattern
Load pattern
Load pattern
Load pattern
Load pattern
Load pattern
Load pattern
Load pattern
Load pattern
Load pattern
Load pattern
Load pattern
Load pattern
Load pattern
Load pattern
Load pattern
Load pattern
Load pattern
Load pattern
Load pattern
Load pattern
Load pattern
Load pattern
Load pattern
Load pattern
Load pattern
Load pattern
Load pattern

LoadName

Text
DEAD
L_water_full
H_max
U_max
S_vert_Dry
S_lat_maxWT
RR_vert_DL
RR_lat_surcharge
RR_vert_LL
DEAD
L_water_full
S_lat_minWT
RR_vert_DL
RR_lat_surcharge
S_vert_Dry
RR_vert_LL
DEAD
H_max
U_max
S_vert_Dry
S_lat_maxWT
RR_vert_DL
RR_lat_surcharge
RR_vert_LL
DEAD
S_lat_minWT
RR_vert_DL
RR_lat_surcharge
RR_vert_LL
S_vert_Dry
DEAD

LL_surcharge_vert

S_lat_const
S vert_Dry
RR_vert_DL
DEAD

LL_surcharge_vert

S_dry_unbal
DEAD
L_water_full
H_max
U_max
S_vert_Dry
S_lat_maxWT
RR_vert_DL
DEAD
L_water_full
S_lat_minWT
S_vert_Dry
RR_vert_DL

LoadSF |
Unitless

P P R P RRPRPRREPRPRRPPRPRERPRRRRBRRRRRRRR @B B 2

=
QI

2.33

14
1.4
1.4
1.4

2.33

1.4
1.4
1.4
14
14
14
14
1.4
1.4
1.4
14
14
14



Case
Text

3a-LFD 1
3a-LFD |
3a-LFD |
3a-LFD |
3a-LFD 1
3a-LFD |
3b-LFD |
3b-LFD |
3b-LFD |
3b-LFD |
2a_Train_LFD 1
2a_Train_LFD |
2a_Train_LFD |
2a_Train_LFD |
2a_Train_LFD |
2a_Train_LFD |
2a_Train_LFD |
2a_Train_LFD |
2a_Train_LFD |
2b_Train_LFD i
2b_Train_LFD |
2b_Train_LFD |
2b_Train_LFD {
2b_Train_LFD |
2b_Train_LFD |
2b_Train_LFD |
3a_Train_LFD I
3a_Train_LFD |
3a_Train_LFD |
3a_Train_LFD I
3a_Train_LFD |
3a_Train_LFD I
3a_Train_LFD |
3a_Train_LFD |
3b_Train_LFD |
3b_Train_LFD |
3b_Train_LFD |
3b_Train_LFD I
3b_Train_LFD |
3b_Train_LFD |
1la-LFD IA
1a-LFD IA
la-LFD IA
la-LFD IA
la-LFD IA
1b-LFD IA
1b-LFD IA
1b-LFD IA

LoadType
Text

Load pattern
Load pattern
Load pattern
Load pattern
Load pattern
Load pattern
Load pattern
Load pattern
Load pattern
Load pattern
Load pattern
Load pattern
Load pattern
Load pattern
Load pattern
Load pattern
Load pattern
Load pattern
Load pattern
Load pattern
Load pattern
Load pattern
Load pattern
Load pattern
Load pattern
Load pattern
Load pattern
Load pattern
Load pattern
Load pattern
Load pattern
Load pattern
Load pattern
Load pattern
Load pattern
Load pattern
Load pattern
Load pattern
Load pattern
Load pattern
Load pattern
Load pattern
Load pattern
Load pattern
Load pattern
Load pattern
Load pattern
Load pattern

LoadName

Text
DEAD
H_max
U_max
S_vert_Dry
S_lat_maxWT
RR_vert_DL
DEAD
S_lat_minWT
S_vert_Dry
RR_vert_DL
DEAD
L_water_full
H_max
U_max
S_vert_Dry
S_lat_maxWT
RR_vert_DL
RR_lat_surcharge
RR_vert_LL
DEAD
L_water_full
S_lat_minWT
RR_vert_DL
RR_lat_surcharge
S_vert_Dry
RR_vert_LL
DEAD
H_max
U_max
S_vert_Dry
S_lat_maxWT
RR_vert_DL
RR_lat_surcharge
RR_vert_LL
DEAD
S_lat_minWT
RR_vert_DL
RR_lat_surcharge
RR_vert_LL
S_vert_Dry
DEAD
LL_surcharge_vert
S_lat_const
S_vert_Dry
RR_vert_DL
DEAD
LL_surcharge_vert
S_dry_unbal

| Unitless |

LoadSF |
|
1.4
1.4
1.4
1.4
1.4
1.4
1.4
1.4
1.4
1.4
1.4
1.4
1.4
1.4
1.4
1.4
1.4
2.33
2.33
1.4
1.4
1.4
1.4
2.33
1.4
2.33
1.4
1.4
1.4
1.4
1.4
1.4
2.33
2.33
14
1.4
1.4
2.33
2.33
1.4
1.8
1.8
1.8
1.8
1.8
1.8
1.8
1.8



Case
Text
2a-LFD IA
2a-LFD IA
2a-LFD 1A
2a-LFD IA
2a-LFD 1A
2a-LFD 1A
2a-LFD IA
2b-LFD IA
2b-LFD IA
2b-LFD IA
2b-LFD IA
2b-LFD 1A
3a-LFD IA
3a-LFD 1A
3a-LFD IA
3a-LFD IA
3a-LFD 1A
3a-LFD 1A
3b-LFD IA
3b-LFD IA
3b-LFD IA
3b-LFD IA
2a_Train_LFD IA
2a_Train_LFD IA
2a_Train_LFD IA
2a_Train_LFD 1A
2a_Train_LFD IA
2a_Train_LFD IA
2a_Train_LFD IA
2a_Train_LFD IA
2a_Train_LFD IA
2b_Train_LFD IA
2b_Train_LFD IA
2b_Train_LFD IA
2b_Train_LFD IA
2b_Train_LFD IA
2b_Train_LFD IA
2b_Train_LFD IA
3a_Train_LFD IA
3a_Train_LFD IA
3a_Train_LFD IA
3a_Train_LFD IA
3a_Train_LFD IA
3a_Train_LFD IA
3a_Train_LFD IA
3a_Train_LFD IA
3b_Train_LFD IA
3b_Train_LFD IA
3b_Train_LFD IA
3b_Train_LFD IA
3b_Train_LFD IA
3b_Train_LFD IA

LoadType
Text

Load pattern
Load pattern
Load pattern
Load pattern
Load pattern
Load pattern
Load pattern
Load pattern
Load pattern
Load pattern
Load pattern
Load pattern
Load pattern
Load pattern
Load pattern
Load pattern
Load pattern
Load pattern
Load pattern
Load pattern
Load pattern
Load pattern
Load pattern
Load pattern
Load pattern
Load pattern
Load pattern
Load pattern
Load pattern
Load pattern
Load pattern
Load pattern
Load pattern
Load pattern
Load pattern
Load pattern
Load pattern
Load pattern
Load pattern
Load pattern
Load pattern
Load pattern
Load pattern
Load pattern
Load pattern
Load pattern
Load pattern
Load pattern
Load pattern
Load pattern
Load pattern
Load pattern

LoadName

Text
DEAD
L_water_full
H_max
U_max
S_vert_Dry
S_lat_maxWT
RR_vert_DL
DEAD
L_water_full
S_lat_minWT
S_vert_Dry
RR_vert_DL
DEAD
H_max
U_max
S_vert_Dry
S_lat_maxWT
RR_vert_DL
DEAD
S_lat_minWT
S_vert_Dry
RR_vert_DL
DEAD
L_water_full
H_max
U_max
S_vert_Dry
S_lat_maxWT
RR_vert_DL
RR_lat_surcharge
RR_vert_LL
DEAD
L_water_full
S_lat_minwT
RR_vert_DL
RR_lat_surcharge
S_vert_Dry
RR_vert_LL
DEAD
H_max
U_max
S_vert_Dry
S_lat_maxWT
RR_vert_DL
RR_lat_surcharge
RR_vert_LL
DEAD
S_lat_minWT
RR_vert_DL
RR_lat_surcharge
RR_vert_LL
S_vert_Dry

LoadSF |

| Unitless

1.8
1.8
1.8
1.8
1.8
1.8
1.8
1.8
1.8
1.8
1.8
1.8
1.8
1.8
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1.8
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1.8
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1.8
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1.8
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1.8
1.8
1.8
1.8
1.8
1.8
1.8
1.8
1.8
1.8
1.8
1.8
1.8
1.8
1.8
1.8
1.8
1.8
1.8
1.8
1.8
1.8



' ComboName | ComboType AutoDesign CaseType @ CaseName ScaleFactor |

Text
LFD | Comb
LFD | Comb
LFD 1 Comb
LFD 1 Comb
LFD | Comb
LFD | Comb
LFD | Comb
LFD | Comb
LFD IA Comb
LFD IA Comb
LFD IA Comb
LFD IA Comb
LFD IA Comb
LFD IA Comb
LFD IA Comb
LFD IA Comb
LFD IA Comb
LFD IA Comb

Text
Envelope

Envelope

No

No

Text
Linear Static
Linear Static
Linear Static
Linear Static
Linear Static
Linear Static
Linear Static
Linear Static
Linear Static
Linear Static
Linear Static
Linear Static
Linear Static
Linear Static
Linear Static
Linear Static
Linear Static
Linear Static

| Text
la-LFD |

1b-LFD |
2a_Train_LFD |
2a-LFD |
2b_Train_LFD |
2b-LFD |
3a_Train_LFD |
3b-LFD |

la-LFD IA
1b-LFD IA
2a_Train_LFD IA
2a-LFD IA
2b_Train_LFD IA
2b-LFDIA
3a_Train_LFD IA
3a-LFD IA
3b_Train_LFD IA
3b-LFD IA
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2.5
SAP Model Overview & Load Input (Levee)
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S_vert
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S_lat_minWT
S_vert

LoadSF |
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SAP Results (Railroad)



Z backs

| Joint | OutputCase CaseType F1 2 | B |

Text Text Text | Kip Kip Kip |

50 la LinStatic -0.2 0.0 14.4
1b LinStatic -0.3 0.0 6.6

2a LinStatic -0.2 0.0 12.3

2b LinStatic -0.1 0.0 13.8

3a LinStatic -0.2 0.0 114

3b LinStatic -0.2 0.0 13.0

2a_Train LinStatic -0.2 0.0 18.7

2b_Train LinStatic -0.2 0.0 20.2

3a_Train LinStatic -0.3 0.0 17.8

3b_Train LinStatic -0.2 0.0 19.3

51 la LinStatic -0.1 0.0 14.5
1b LinStatic -0.2 0.0 7.4

2a LinStatic 0.0 0.0 10.4

2b LinStatic 0.0 0.0 15.8

3a LinStatic 0.0 0.0 7.5

3b LinStatic -0.1 0.0 12.8

2a_Train LinStatic 0.0 0.0 19.0

2b_Train LinStatic -0.1 0.0 24.4

3a_Train LinStatic -0.1 0.0 16.0

3b_Train LinStatic -0.1 0.0 21.4

56 1la LinStatic -0.2 0.0 134
1b LinStatic -0.3 0.0 6.5

2a LinStatic -0.2 0.0 9.5

2b LinStatic -0.1 0.0 14.1

3a LinStatic -0.2 0.0 7.5

3b LinStatic -0.1 0.0 12.1

2a_Train LinStatic -0.2 0.0 16.2

2b_Train LinStatic -0.2 0.0 20.8

3a_Train LinStatic 0.3 0.0 14.2

3b_Train LinStatic -0.2 0.0 18.8

57 1la LinStatic 0.0 0.0 14.6
1b LinStatic -0.2 0.0 7.4

2a LinStatic 0.0 0.0 10.7

2b LinStatic 0.0 0.0 15.9

3a LinStatic 0.0 0.0 7.7

3b LinStatic 0.0 0.0 12.9

2a_Train LinStatic 0.0 0.0 19.6

2b_Train LinStatic 0.0 0.0 24.8

3a_Train LinStatic 0.0 0.0 16.5

3b_Train LinStatic 0.0 0.0 21.8

58 la LinStatic -0.1 0.0 14.7
1b LinStatic -0.3 0.0 7.6

2a LinStatic -0.1 0.0 10.9

2b LinStatic -0.1 0.0 16.1

3a LinStatic -0.1 0.0 7.9

3b LinStatic -0.1 0.0 13.0

2a_Train LinStatic -0.1 0.0 19.9

2b_Train LinStatic -0.1 0.0 25.1

3a_Train LinStatic -0.1 0.0 16.9



3b_Train LinStatic -0.1 0.0 22.0
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0.1
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0.0
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0.1
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0.2
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0.1
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0.3
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0.2
-0.3
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0.1
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0.3
0.2
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0.0
0.0
0.0
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0.0
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0.0
0.0
0.0
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0.0
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0.0

Max Pile reaction (K/ft) =

14.6

7.5
107
15.9

7.7
12.9
19.6
24.8
16.5
21.8
14.7

7.6
10.9
16.1

7.9
13.0
19.9
25.1
16.9
22.0
145

7.3
10.4
15.8

7.5
12.8
19.0
244
16.0
214
13.4

6.1

9.5
14.1

7.5
12.1
16.2
20.8
14.2
18.7
14.4

5.9
12.3
13.8
11.4
12.9
18.6
20.2
17.8
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10001801
BCB
RBJ

Date: Oct-12 Page: of
Date: $/23/13Sheet: of

Job: Mississippi River intro to Maurepas Swamp Project #:
Description: Canadian National Railroad Crossing Computed By:
Pile Reactions under 2 Rails Checked By:
Load Pile No. Vertical Allowable Reaction with
Case Reaction (kips)|  Overstress O/S (kips)
la P1 14.20 16.67% 14.40
P2 14.20 16.67% 14.50
P3 13.30 16.67% 13.40
P4 14.30 16.67% 14.60
P5 14.50 16.67% 14.70
P6 14.30 16.67% 14.60
P7 14.50 16.67% 14.70
P8 14.20 16.67% 14.50
P9 13.30 16.67% 13.40
P10 14.20 16.67% 14.40
1b P1 6.60 16.67% 6.60
P2 7.40 16.67% 7.40
P3 6.50 16.67% 6.50
P4 7.40 16.67% 7.40
P5 7.60 16.67% 7.60
P6 7.50 16.67% 7.50
P7 7.60 16.67% 7.60
P8 7.30 16.67% 7.30
P9 6.10 16.67% 6.10
P10 5.90 16.67% 5.90
2a P1 12.10 0% 12.30
P2 10.20 0% 10.40
P3 9.40 0% 9.50
P4 10.50 0% 10.70
P5 10.70 0% 10.90
P6 10.50 0% 10.70
P7 10.70 0% 10.90
P8 10.20 0% 10.40
P9 9.40 0% 9.50
P10 12.10 0% 12.30
2at |PlL 16.70 0% 18.70
P2 16.50 0% 19.00
P3 14.30 0% 16.20
P4 17.00 0% 19.60
P5 17.30 0% 19.90
P6 17.00 0% 19.60
P7 17.30 0% 19.90
P8 16.50 0% 19.00
P9 14.30 0% 16.20
P10 16.60 0% 18.60
2b P1 13.70 0% 13.80
P2 15.50 0% 15.80
P3 14.00 0% 14.10
P4 15.70 0% 15.90
P5 15.80 0% 16.10
P6 15.70 0% 15.90
P7 15.80 0% 16.10
P8 15.50 0% 15.80
P9 14.00 0% 14.10
P10 13.70 0% 13.80




Job: Mississippi River intro to Maurepas Swamp Project #: 10001801
Description: Canadian National Railroad Crossing Computed By: BCB Date: Oct-12 Page: of
Pile Reactions under 2 Rails Checked By: RB Date: §/43//8Sheet: of
Load Pile No. Vertical Allowable Reaction with
Case Reaction (kips)] Overstress O/S (kips)
2b t |P1 18.20 0% 20.20
P2 21.90 0% 24.40
P3 18.80 0% 20.80
P4 22.30 0% 24.80
P5 22.50 0% 25.10
P6 2230 0% 24.80
P7 22.50 0% 25.10
P8 21.90 0% 24.40
P9 18.80 0% 20.80
P10 18.20 0% 20.20
3a P1 11.30 0% 11.40
P2 7.20 0% 7.50
P3 7.40 0% 7.50
P4 7.40 0% 7.70
P5 7.60 0% 7.90
P6 7.40 0% 7.70
P7 7.60 0% 7.90
P8 7.20 0% 7.50
P9 730 0% 7.50
P10 11.20 0% 11.40
3at |P1 15.80 0% 17.80
P2 13.60 0% 16.00
P3 12.20 0% 14.20
P4 14.00 0% 16.50
P5 14.30 0% 16.90
P6 14.00 0% 16.50
P7 14.30 0% 16.90
P8 13.60 0% 16.00
P9 12.20 0% 14.20
P10 15.80 0% 17.80
3b P1 12.80 0% 13.00
P2 12.60 0% 12.80
P3 11.90 0% 12.10
P4 12.60 0% 12.90
P5 12.80 0% 13.00
P6 12.60 0% 12.90
P7 12.80 0% 13.00
P8 12.60 0% 12.80
P9 11.90 0% 12.10
P10 12.80 0% 12.90
3b.t [Pl 17.30 0% 19.30
P2 18.90 0% 21.40
P3 16.80 0% 18.80
P4 19.20 0% 21.80
P5 19.40 0% 22.00
P6 19.20 0% 21.80
P7 19.40 0% 22.00
P8 18.90 0% 21.40
P9 16.80 0% 18.70
P10 17.30 0% 19.30




Job: Mississippi River intro to Maurepas Swamp Project #: 10001801
Description: Canadian National Railroad Crossing Computed By: BCB Date: Oct-12 Page: of
Pile Reactions under 2 Rails Checked By: PRI Date: 9/23//3Sheet: of

Maximum Reaction = 25.10 kip
Minimum Reaction=  5.90 kip

* Using a tributary width of 5 feet, a capacity of 125.5 kips is required. From Table 3 in the Geotechnical Report, the
Ultimate Capacity of a 18" Square Pile at an 80 foot tip depth is 279 kips. This Ultimate Capacity is based on a pile butt
elevation of +4.0 ft. The actual pile butt elevation is -9.75 ft. So the Ultimate Capacity must be reduced to account for
this 13.75 foot difference in butt elevations. Using the axial capacity curve provided by the geotechnical report, the top
13.75 feet of pile accounts for approximately 24 kips worth of skin friction resistance. So the actual Ultimate Pile
Capacity is 255 kips. Using a Factor of Safety of 2.0, the allowable pile capacity is 127.5 kips.

* The minimum pile reaction in all load cases is only +5.90 kips. Tension connectors do not need to be installed.

* Lateral reactions for all load cases are negligible.



TABLE 1

Canadian National Rail Road Crossing

Concrete Piles with butt elevation +4.0 ft.

RECOMMENDED ULTIMATE SINGLE
COMPRESSIVE CAPACITIES OF SQUARE
PRECAST CONCRETE PILES (kips)

Tip Depth Pile Size (Inches)
(ft) 14 16 18 20 24
50 105 120 135 150 181
60 147 170 195 218 265
70 173 199 230 258 316
80 211 243 279 312 380
w9, 1 Y By O EtAR
22t 2Kk 79 I
TABLE 2
US HWY. 61

Concrete Piles with butt elevation +4.0 ft.

Ea N3 e
2.7

RECOMMENDED ULTIMATE SINGLE
COMPRESSIVE CAPACITIES OF SQUARE
PRECAST CONCRETE PILES (kips)
Tip Depth Pile Size (Inches)
(ft) 14 16 18 20 24
50 96 113 131 149 188
60 146 171 198 224 279
70 197 226 257 287 347
80 227 261 299 334 407
TSR0 B L S0
285, Bh AR5

[ P O
¢ Ll aTIen

T

.95



CANADIAN NATIONAL RAIL ROAD - CONCRETE PILE ULTIMATE CAPACITY CURVE

(Based on Pile Butt Elevation at +4.0)

ULTIMATE CAPACITY (Kips)
0 50 100 150 200 250 %7 300 350

400

@ 14-inch SQUARE PCC PILE

10 16-inch SQUARE PCC P|LE

18-inch SQUARE PCC PILE

20

20-inch SQUARE PCC PILE

24-inch SQUARE PCC PILE
30

DEPTH (Feet)
S
o

50

60

70

80




DEPTH (Feet)

CANADIAN NATIONAL RAIL ROAD - CONCRETE PILE SKIN FRICTION CURVE
(Based on Pile Butt Elevation at +4.0)

PILE SKIN FRICTION (Kips)

0 50 100 150 200 250 300 350 400
(VN
# 14-inch SQUARE PCC PJLE
10 16-inch SQUARE PCC PILE
18-inch SQUARE PCC PJLE
20
0-inch SQUARE PCC PILE
4-inch SQUARE PCC PJLE
30
40
50
60
70
3
A2

80




swWv T 4

snun 4 ‘y ‘diyt - (quoD | 41) wesbelq g€ UBWON - QEISH.E 8lIdZ Z1Xg:alld - 12 7 LA 0002dVS

LV_Ov/
\
|
b1 e
| A
b
)
(a4 'ﬂr‘l
| T 7
1]
I
51 sr
¥ OV /

9c:6¥:6 cL/L /01

000ZdYS



Smrerxy T <7

suun 4 ‘Y ‘diy - BEOOEu_n_v weibelq g-g 80104 Jeays - qe|sy,g dlidg gLxg:8lld - ¥'2'¥ LA 0002dVS

P BN Vo]

[ 0] 0 1A
T2979¢-

Ml
1

S =
h N

607t
CEVVYE

\

A
I3

1\

=
-

i

Eé—cd
e e
1

s

KT
l iR

[ |

[

@llnl

ury ?"
{)

on T ]

Vo

=-HEEE G-

6V:676 241 HO . 000ZdYS



SHINE L <«

SHUN 4 ‘Y ‘diy - (qwoD VI 041) wesbelq £-¢ JUSWOW - qe|sH.g 8|idg Z1x8:8lld - v'g ¥ LA 0002dYS

[0]d

i'f‘\"l'_d

EE-

£E6Y:6 ZL/LL/O} 000 Nrm/ﬂm_



SH?IZ <t

spun 4 ‘Y ‘diy - (Qwog v| a417) wesbelq g-g 89104 JBayS - qejsy,g 8lidg g1xg:alld - ¥'g v LA 0002dVS

o _
- m_u
o
ot gm
— LA
; \ i
i | iy
nwm id _
ﬁ\ I o / _
= i~ /| B gns 40 3902
o - (s 9
kS 2\ Pyl szt P
L | L a AN
24 @As'9 7" a= ST
: Sl Bl 1
Jo
- m_/
N
U
Y/
/
/

Tptga 3963 Woud 1510 Y @471A ' 5T

9G:67:6 ZH/ | HO . 000 Nmm,ﬂml_



SAP Results (Levee)



' OutputCase CaseType F1

50

51

52

53

54

Joint
Text

la
1b
2a
2b
3a
3b
1a
1b
2a
2b
3a
3b
1la
1b
2a
2b
3a
3b
la
1b
2a
2b
3a
3b
la
1b
2a
2b
3a
3b

Text

Text
LinStatic
LinStatic
LinStatic
LinStatic
LinStatic
LinStatic
LinStatic
LinStatic
LinStatic
LinStatic
LinStatic
LinStatic
LinStatic
LinStatic
LinStatic
LinStatic
LinStatic
LinStatic
LinStatic
LinStatic
LinStatic
LinStatic
LinStatic
LinStatic
LinStatic
LinStatic
LinStatic
LinStatic
LinStatic
LinStatic

Kip
-0.1
-0.4
-0.1

0.0
-0.2
-0.1
-0.1
-0.4
-0.1

0.0
-0.1
-0.1

0.0
-0.4

0.0

0.0

0.0

0.0

0.1
-0.4

0.1

0.0

0.1

0.1

0.1
-0.4

0.1

0.0

0.2

0.1

F2
Kip

0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0

Max Pile Reaction (k/ft) =

F3
Kip

13.0

8.0
8.6
13.8
5.6
10.8
17.2
11.0
10.7
19.9
4.8
13.9
17.2
11.0
10.8
19.9
4.7
13.9
17.2
10.9
10.7
19.9
4.8
13.9
13.0
7.7
8.6
13.8
5.6
10.8

19.9



Job: Mississippi River intro to Maurepas Swamp Project #: 10001801
Description: Canadian National Railroad Crossing Computed By: BCB Date: Oct-12 Page: of
4 Barrel 8' x 12' Culvert Member Design ~ Checked By: Date: Sheet: of
Load Pile No. Vertical Allowable Reaction with
Case Reaction (kips) | Overstress O/S (kips)
la P1 13.00 16.67% 11.14
P2 17.20 16.67% 14.74
P3 17.20 16.67% 14.74
P4 17.20 16.67% 14.74
P5 13.00 16.67% 11.14
1b P1 8.00 16.67% 6.86
P2 11.00 16.67% 9.43
P3 11.00 16.67% 9.43
P4 10.90 16.67% 9.34
P5 7.70 16.67% 6.60
2a P1 8.60 0% 8.60
p2 10.70 0% 10.70
P3 10.80 0% 10.80
P4 10.70 0% 10.70
P5 8.60 0% 8.60
2b P1 13.80 0% 13.80
P2 19.90 0% 19.90
P3 19.90 0% 19.90
P4 19.90 0% 19.90
P5 13.80 0% 13.80
3a P1 5.60 0% 5.60
P2 4.80 0% 4.80
P3 4.70 0% 4.70
P4 4.80 0% 4.80
P5 5.60 0% 5.60
3b P1 10.80 0% 10.80
P2 13.90 0% 13.90
P3 13.90 0% 13.90
P4 13.90 0% 13.90
P5 10.80 0% 10.80

Maximum Reaction = 19.90 kip
Minimum Reaction = 4.70 kip




Job: Mississippi River intro to Maurepas Swamp Project #: 10001801
Description: Canadian National Railroad Crossing Computed By: BCB Date: Oct-12 Page: of
4 Barrel 8' x 12' Culvert Member Design Checked By: PR Date: 9/23//7 Sheet: of

* All vertical reactions are on a per foot basis with respect to the pile spacing. Using a pile spacing of 5 feet, the maximum
pile reaction will be 19.9 * 5 = 99.5 kips.

* The minimum pile reaction in all load cases is +4.7 kips. Because no tension loads are encountered and the percentage of

* Lateral reactions for all load cases are negligible.
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Member Designs



Job: Mississippi River intro to Maurepas Swamp Project #: 10001801
Description: Canadian National Railroad Crossing Computed By: BCB Date: Oct-12  Page: of
Culvert Member Design under 2 Rails Checked By: RB8J Date: /33 //Bheet: of
* Given information: Notes / References
Top Slab Thickness = 24}in
Bottom Slab Thickness = 30fin
Wall Thickness = 18}in
Tributary Width = 5(ft tributary width = pile spacing
fo= 4{ksi
f,= 60| ksi
@, shear = 0.85 AREMA 8-2.30.2
¢, moment = 0.90 AREMA 8-2.30.2
Ppa =| 0.0285 For fc = 4000 psi & f, = 60,000 psi
Bl = 0.85 AREMA §8-2.31.1f
* TOP SLAB:
Max
Shear* | Maximum Moment® Minimum
Load Case| (kip) (kip-ft) Moment” (kip-ft)
LFD-1 25.73 48.42 -76.1
LFD-1A 25.76 48.43 -76.58

* Shear values taken at a distance 'd' = 20.56in from the face of each wall.

~ Moment values taken at faces of connections (where slab meets

Max. Shear =
Max. Moment =
Min. Moment =

25.76 kip
48.43 kip-ft
-76.58 kip-ft

(controls bottom

* Reinforcing Limits:

wall)

For images, see

reinforcement) sheets

(controls top reinforcement)

Agoss = 24in * 12instrip= 288 in’
d = 24in - 3in cover - 1/2 bar diameter = 20.56 in #6 bar assumed
Limit of Maximum Reinforcement = 0.25 * py, * Ayroq = 2052in’

Limits of Minimum Reinforcement: 0.004 x A, = 1.152 in® AREMA 8-16.5.4 Longitudinal Min.
BrAf)*b*dy/ fy= 0.78 in® ACI 318-02, 10.5, flexural member min.
(200*b*d)/f,= 0.823 in’ ACI318-02, 10.5, flexural member min.

24in Summary: Max. Rebar= 2.052 in® - half each face

Min. T&S Rebar = 1.152 in® - half each face

Min. Flexure Rebar = 0.823 in® - per face

* Section Design:

Shear
Shear Capacity (V)= *2 * {f)*b*d
= 0.85 * 2 * \f4000) * 12in * 20.5625in
26,530 lbs

AREMA 8-2.35.2a

{oVe = 26.5kip > Vu = 25.8kip — Section OK




Job: Mississippi River intro to Maurepas Swamp Project #: 10001801
Description: Canadian National Railroad Crossing Computed By: BCB Date: Oct-12  Page: of
Culvert Member Design under 2 Rails Checked By: RED Date: 9/43//3 Sheet: of
Moment
*T=A *C=085*f *a*b
* Assuming Tension = Compression — oMn= @*T*(d-(a/2)) =¢@*As*fy*(d-(a/2)
* Minimum rebar arca = 1152 in’
* Maximum overall moment = 76.58 kip-ft
* Will try #6 (@ 6" |to start: As, #6 @ 6"=  0.88 in’
a=A*f,/(085*f *b)= 0.88in2 * 60ksi / (0.85 * 4ksi * 12in) = 1.299 in
oMn = 0.9 * 0.88in * 60ksi * (20.56in - 1.3in/ 2)
= 950.10 kip-in/ft
= 79.17 kip-ft/ft
[pMn = 79.2k-ft > Mu = 76.6k-ft — Use #6 @ 6" Each Face |
* WALLS:
Max
Shear* Maximum Moment Minimum
Load Case|  (kip) (kip-ft) Moment (kip-ft)
LFD-1 15 10.94 -49.63
LFD-1A 14.83 11.05 -48.74

* Shear values taken at a distance 'd' = 14.6in from the face of each wall.

Max. Shear =
Max. Moment =
Min. Moment =

15.00 kip
11.05 kip-ft
49.63 kip-ft

(controls interior

* Reinforcing Limits:

For result images,

reinforcement) see sheets 37-38.

(controls exterior reinforcement)

Agoss = 18in* 12instrip= 216 in”
d = 18in - 3in cover - 1/2 bar diameter = 14.6 in #6 bar assumed
Limit of Maximum Reinforcement = 0.25 * py, * Agrese = 1539 in’
Limits of Minimum Reinforcement: 0.0028 x Ayss = 0.605 in’® EM 1110-2-2104, 2-8a, temp. & shrinkage
GBHrf)*b*d)/f,= 0.553 in’ ACI 318-02, 10.5, flexural member min.
= 583 in” ACI 318-02, 10.5, flexural member min.
200*b*d)/f, 0.583
18in Summary: Max. Rebar = 1.539 in’ - half each face
Min. T&S Rebar = 0.605 in” - haif cach face
Min. Flexure Rebar = 0.583 in® - per face

* Section Design:

Shear
Shear Capacity (V)= @ * 2 * ) *b*d
= 0.85 * 2 * \f4000) * 12in * 14.5625in
18,789 lbs

AREMA 8-2.35.2a

[oVe = 18.8kip > Vu = 15kip — Section OK




Job: Mississippi River intro to Maurepas Swamp Project #: 10001801
Description: Canadian National Railroad Crossing Computed By: BCB Date: Oct-12  Page: of
Culvert Member Design under 2 Rails Checked By: 9&) Date: 7/4344;’ Sheet: of
Moment

*T=A*f, *C=085*f.*a*b
* Assuming Tension = Compression — oMn= @*T*(d-(a/2))
* Minimum rebar area = 0.605 in*

* Maximum overall moment = 49.63 kip-ft

* Exterior Reinforcement:

* Will try lo start:

As, #6 @ 6"= 0.88 in”

a= A *f,/(0.85*f, *b)= 0.88in” * 60ksi / (0.85 * 4ksi * 12in) =
oMn = 0.9 * 0.88in* * 60ksi * (14.44in - [.3in/2)

663.82 kip-in/ft

= 55.32 kip-fi/ft

“o*As*fy*(d-(a/2)

Mu=  49.63 kip-f
d= 14436 in

1.299 in

|@Mn = 55.3k-ft > Mu = 49.6k-ft — Use #6 @ 6" Exterior Face

* Intedor Reinforcement:

*Willty | #5@ 12" |tostatt:  As,#5@12"= 031 in’

a= A, *f,/(0.85 % f,* b) = 0.31in? * 60ksi / (0.85 * 4ksi * 12in) =
@Mn = 0.9 * 0.31in? * 60ksi * (14.56in - 0.45in / 2)
237.52 kip-in/ft

19.79 kip-ft/ft

Mu=  11.05 kip-ft
d= 14.563 in

0.451 in

[(pMn = 19.8k-ft > Mu = 11.1k-ft — Use #5 @ 12" Interior Face

* BOTTOM SLAB:

Max
Shear* Maximum Moment Minimum
Load Case|  (kip) (kip-ft) Moment (kip-fi)
LFD-1 5.62 75.54 -22.73
LFD-1A 7.04 76.11 -25.55

* Shear values taken at a distance 'd' = 25.56in from the face of each wall or pile.

Max. Moment =
Min. Moment =

Max. Shear =

7.04 kip
76.11 kip-ft
-25.55 kip-ft

(controls bottom reinforcement)
(controls top reinforcement)

For result images,
see sheets



Job: Mississippi River intro to Maurepas Swamp
Description: Canadian National Railroad Crossing
Culvert Member Design under 2 Rails

Project #:
Computed By:

10001801
BCB
Checked By: £8J

Date: Oct-12  Page: of
Date: 9/23//3 Sheet: of

* Reinforcing Limits:
Agoss = 30in * 12instrip= 360 in”
d' = 4in cover + 1/2 bar diameter =
d = 30in - 4in cover - 1/2 bar diameter =

Limit of Maximum Reinforcement = 0.25 * pyy ¥ Ayross = 2565 in°
Limits of Minimum Reinforcement: 0.0028 x Ay = 1.008 in’
.2

@BrAf)*brdy/ £, = 0.97 in

1,023 in®

431 in #5 bar assumed

25.5625 in #7 bar assumed

26" section used; smallest section
EM 1110-2-2104, 2-8a, temp. & shrinkage

ACI1 318-02, 10.5, flexural member min.
ACI 318-02, 10.5, flexural member min.

(200*b*dy/f, =

* Note: diop pars Used to calculate minimum reinforcing area; produces higher minimum values

Max. Rebar = 2.565 in® - half each face
Min. T&S Rebar = 1.008 in’ - half each face
Min. Flexure Rebar = 1.023 in® - per face

30in Summary:

* Section Design:
AREMA 8-2.35.2a

Shear
Shear Capacity (V)= 0 * 2 * ff) *b*d
= (.85 * 2 * \{4000) * 12in * 25.5625in
= 32,981 Ilbs
](ch = 33kip > Vu = Tkip — Section OK |
Moment

oMn= @*[(As-A's) *fy*(d-(a/2)) +A's*fy *(d - d)] AREMA 8-2.32.4a
T=A*f *C=085*f.*a*b
Assuming Tension = Compression —

oMn= ¢*T*(d-(a/2) AREMA 8-2.32.2a

=@*As*fy*(d-(a/2))

* Minimum rebar area = 1.023 in’

* Maximum overall moment = 76.11 kip-ft

* Top Reinforcing:

*Willtry | #5@@ 12" |uo start: As, #5@ 12" = 0.31 in”
* Bottom Reinforcing:
* Will try #7 @ 6" |to start: As, #1 @ 6" = 1.20 in’
* Verify (As-A's) 0.85*Bl1*fc*d'
>= 87000) / (87000 -
— — (87000) / ( fy)

Is 0.00292044 >= 0.0261835 No, use Equation from AREMA 8-2.32.2a.



Job: Mississippi River intro to Maurepas Swamp
Description: Canadian National Railroad Crossing
Culvert Member Design under 2 Rails

Project #: 10001801

Computed By: BCB Date: Oct-12  Page:

Date: 7/23/13 Sheet:

Checked By: ‘7\8)

of
of

AREMA 8-2.32.2a

* Top Reinforcing:

dipbas = 25.69 in

a= A *f,/(0.85*F,*b)=

Mu = 25.55 k-ft

0.31in* * 60ksi / (0.85 * 4ksi * 12in)=  0.451 in

oMn = 0.9 * 0.31in? * 60ksi * (25.6%in - 0.45in/ 2)

421.83 kip-in/t

= 35.15 kip-ft/ft
{@Mn = 35.2k-ft > Mu = 25.6k-ft — Use #5 @ 12" Top Face |
* Bottom Reinforcing:
dpgipars = 25.56 in Mu = 76.11 k-fi

a= A, *f,/(0.85* [, *b) =

1.2in? * 60ksi / (0.85 * 4ksi * 12in)=  1.769 in

oMn = 0.9 * 1.2in? * 60ksi * (25.56in - 1.77in/ 2)

il

1602.67 kip-in/ft
133.56 kip-fi/ft

[@Mn = 133.6kft > Mu = 76.1k-ft — Use #7 @ 6" Bot Face ]




Job: Mississippi River intro to Maurepas Swamp

Description:

Canadian National Railroad Crossing

Culvert Member Design under Levee

Project #: 10001801
Computed By: BCB Date: Oct-12  Page: of
Checked By: 8_8J Date: §/23/23 Sheet: of

* Given information:

Notes / References

Top Slab Thickness = 18fin
Bottom Slab Thickness = 18}in
Wall Thickness = 18]in
Tributary Width = 5|0 tributary width = pile spacing
fo= 4]ksi
£, = 60| ksi
¢, shear = 0.85 AREMA 8-2.30.2
@, moment = 0.90 AREMA 8-2.30.2
Poar =| 0.0285 For f'; = 4000 psi & f, = 60,000 psi
Bl = 0.85 AREMA 8-2.31.1f
* TOP SLAB:
Max
Shear* | Maximum Moment® Minimum
Load Case|  (kip) (kip-ft) Moment” (kip-ft)
LFD-1 9.94 12.08 -21.36
LFD-1A 12.76 15.53 -27.47

~ Moment values taken at faces of connections (where slab meets wall)

Max. Shear =
Max. Moment =
Min. Moment =

* Reinforcing Limits:

Apyross = 18in * 12in strip =

d = 18in - 3in cover - 1/2 bar diameter =

Limit of Maximum Reinforcement = 0.25 * py, * Ayross

Limits of Minimum Reinforcement: 0.004 x Ay =
@B ) *b*d)/f,=

12.76 kip For images, see
15.53 kip-ft (controls bottom reinforcement) sheets
-27.47 kip-ft (controls top reinforcement)

216 in’

14,56 in #6 bar assumed

= 1539in’
0.864 in” AREMA 8-16.5.4 Longitudinal Min.
0.553 in’ ACI 318-02, 10.5, flexural member min.

(200*b*d)/f, = 0.583 in® ACI 318-02, 10.5, flexural member min.
18in Summary: Max. Rebar= 1.539 in” - half each face
Min. T&S Rebar = 0.864 in> - half each face
Min. Flexure Rebar = 0.583 in” - per face

* Section Design:

Shear

Shear Capacity (¢V)= @ *2* ({f) *b*d

AREMA 8-2.35.2a

= 0.85 * 2 * \{4000) * 12in * 14.5625in

18,789 lbs

|oVe = 18.8kip > Vu = 12.8kip — Section OK |




Job: Mississippi River intro to Maurepas Swamp Project #: 10001801
Description: Canadian National Railroad Crossing Computed By: BCB Date: Oct-12  Page: of
Culvert Member Design under Levee Checked By: #28J Date: $/13//3 Sheet: of
Moment
*T=A %, *C=085*f*a*b
* Assuming Tension = Compression — oMn= @*T*(d-(a/2)) =o*As*fy*(d-(a/2))
* Minimum rebar area = 0.864 in®
* Maximum overall moment = 27.47 kip-ft
*Willtry | #6 @ 12" |to start: As,#6 @ 12"= 044 in’®
a=A*f,/(085*f; *b)= 0.44in? * 60ksi / (0.85 * 4ksi * 12in) =  0.650 in
©Mn = 0.9 * 0.44in* * 60ksi * (14.56in - 0.65in/ 2)
= 339.66 kip-in/ft
= 28.31 kip-fi/ft
{@Mn = 28,3kt > Mu = 27.5k-ft — Use #6 @ 12" Each Face |
* WALLS:
Max
Shear* Maximum Moment Minimum
Load Case|  (kip) (kip-ft) Moment (kip-ft)
LFD-1 7.89 8.15 -19.49
LFD-1A 9.77 10.48 -22.22
Max, Shear = 9.77 kip For result images,
Max. Moment=  10.48 kip-ft (controls interior reinforcement) see sheets

#6 bar assumed

EM 1110-2-2104, 2-8a, temp. & shrinkage
ACI318-02, 10.5, flexural member min.
ACI 318-02, 10.5, flexural member min.

Min. Moment= -22.22 kip-ft (controls exterior reinforcement)
* Reinforcing Limits:
Agoss = 18in * 2instrip= 216 i’
d = 18in - 3in cover - 1/2 bar diameter = 14.6 in

Limit of Maximum Reinforcement = 0.25 * py, * Agross - 153900’
Limits of Minimum Reinforcement: 0.0028 X Ajyogs = 0.605 in’
B*f) *b*d)/f,= 0.553 in®
(200*b*dy/f,= 0.583 in’

18in Summary: Max. Rebar = 1.539 in> - half each face

Min. T&S Rebar = 0.605 in® - half cach face

Min. Flexure Rebar = 0.583 in” - per face

* Section Design:

Shear
Shear Capacity (V)= 0*2* ff)*b*d
= 0.85 * 2 * \{4000) * 12in * 14.5625in
= 18,789 Ibs

AREMA 8-2.35.2a

|@Ve = 18.8kip > Vu = 9.8kip — Section OK




Job: Mississippi River intro to Maurepas Swamp Project #: 10001801
Description: Canadian National Railroad Crossing Computed By: BCB Date:
Culvert Member Design under Levee Checked By: DL

Oct-12  Page: of
Date: 9/43/(3 Sheet: of

Moment
*T=A* *C=085*f.*a*b

* Assuming Tension = Compression — oMn= @ *T*(d-(a/2))

* Minimum rebar area = 0.605 in
* Maximum overall moment = 22.22 kip-ft
* Exterior Reinforcement:
*Willtry | #6@ 12" |tostart:  As,#6 @ 12"= 0.44 in’
a= A *f,/(0.85*f,*b)= 0.44in? * 60ksi / (0.85 * 4ksi * 12in) =

oMn = 0.9 * 0.44in? * 60ksi * (14.44in - 0.65in / 2)
339.66 kip-in/ft
28.31 kip-fu/ft

“@*As*fy*(d-(a/2)

Mu= 2222 kip-f
d= 14436 in

0.650 in

|oMn = 28.3k-ft > Mu = 22.2k-ft — Use #6 @ 12" Exterior Face

* Interior Reinforcement;

*Willty | # @12" Jtostart:  As,#5@12"= 031 in’

a= A ¥ £,/ (085*f . *b)= 0.31in? * 60ksi / (0.85 * 4ksi * 12in) =
oMn = 0.9 * 0.31in* * 60ksi * (14.56in - 0.45in / 2)

N 237.52 kip-in/ft

= 19.79 kip-fi/ft

Mu=  10.48 kip-ft
d= 14.563 in

0.451 in

[@Mn = 19.8k-ft > Mu = 10.5k-ft > Use #5 @ 12" Interior Face

* BOTTOM SLAB:
Max
Shear* Maximum Moment Minimum
Load Case|  (kip) (kip-ft) Moment (kip-ft)
LFD-1 7.81 16.93 -13.66
LFD-1A 10.06 21.77 -17.56

Max. Shear =  10.06 kip

Max. Moment= 21.77 kip-ft
Min, Moment = -17.56 kip-ft

(controls bottom reinforcement)
(controls top reinforcement)

For result images,
see sheets



Job: Mississippi River intro to Maurepas Swamp Project #: 10001801
Description: Canadian National Railroad Crossing Computed By: BCB Date: Oct-12  Page: of
Culvert Member Design under Levee Checked By: REBI Date: 9/413_//_3 Sheet: of
* Reinforcing Limits:
Agoss = 18in * 12instrip= 216 in”
d'= 3in cover + 1/2 bar diameter = 331 in #5 bar assumed
d = 18in - 3in cover - 1/2 bar diameter = 14.625 in #6 bar assumed
Limit of Maximum Reinforcement = 0.25 * py ¥ Ay = 1539 in’ 26" section used; smallest section
Limits of Minimum Reinforcement: 0.0028 x Agyoss = 0.605 in’ EM 1110-2-2104, 2-8a, temp. & shrinkage
@B*f)*b*d)/f,= 0.126 in’ ACI 318-02, 10.5, flexural member min.
(200 *b*d)/ fy,= 0.133 in® ACI 318-02, 10.5, flexural member min.

* Note: diop pars used to calculate minimum reinforcing area; produces higher minimum values

18in Summary:

Min. T&S Rebar = 0.605 in> - half each face
Min. Flexure Rebar = 0.133 in” - per face

Max. Rebar = 1.539 in® - half each face

* Section Design:

Shear
Shear Capacity (V)= @ * 2 * [f) *b*d
= 0.85 * 2 * \{4000) * 12in * 14.625in
= 18,869 Ibs
|Ve= 18.9kip > Vu = 10.1kip — Section OK ]
Moment

OMn = @*[(As-A's) * fy* (d-(a/2)) + A's* fy *(d - d)]

T=A*f *C=085*f *a*b
Assuming Tension = Compression —

oMn= @ *T*(d-(a/2)) =@*As*fy*(d-(a/2))
* Minimum rebar area = 0.605 in”

* Maximum overall moment =

* Top Reinforcing:
*Willtry | #5@ 12" |io start:

* Bottom Reinforeing;

* Will try to start:

* Verify (As- A's)

21,77 kip-ft

b*d

Is 0.00076918 >=

AREMA 8-2.35.2a

AREMA 8-2.32.4a

AREMA 8-2.32.23

2

As, #5@ 12" = 0.31 in
As, #6 @ 12"= 044 in’
0.85*B1*fc*d' |
87000) / (87000 -
e (87000) / ( y)
)
0.035153 No, use Equation from AREMA 8-2.32.2a.



Job: Mississippi River intro to Maurepas Swamp

Project #: 10001801

Description: Canadian National Railroad Crossing Computed By: BCB Date: Oct-12  Page: of
Culvert Member Design under Levee Checked By: A 8J Date: 9/23/() Sheet: of
AREMA 8-2.32.2a
* Top Reinforcing:
dupbas = 14.69 in Mu = 17.56 k-t

a=A,*1f,/(0.85* f,*b) =

0.31in? * 60ksi / (0.85 * 4ksi * 12in)=  0.451 in

oMn = 0.9 * 0.31in? * 60ksi * (14.69in - 0.45in / 2)
= 239.59 kip-in/ft
= 19.97 kip-fi/ft
Mn = -ft > Mu = 17.6k-ft — Use #5 Top Face
lo 20k-£t > Mu = 17.6k-f1 #5 @ 12" Top |
* Bottom Reinforcing:
dporpars = 14.63 in Mu = 21.77 k-ft

a=A,*f,/(0.85* f,*b)=

0.44in? * 60ksi / (0.85 * 4ksi * 12in)=  0.650 in

oMn = 0.9 * 0.44in? * 60ksi * (14.63in - 0.65in / 2)

341.15 kip-in/ft
= 28.43 kip-fi/ft

|@Mn = 28.4k-ft > Mu = 21.8k-ft — Use #6 @ 12" Bot Face




Wingwall Design
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Shear Strength Plot - Canadian National Railroad

Shear Strength (psf)
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SECTION 3

Kansas City Southern Railroad Crossing
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DEPTH (Feet)

KCS RR - OPEN ENDED PIPE PILE ULTIMATE CAPACITY CURVE
(Approximate Ground Elevation: +3.0 Feet)
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